








FG of fering properly planned 
FLOOOLIGH T1WG 


be you never expect to “see your name in lighis,” 
very good job of floodlighting you install enhances your 
ation. Therefore, take advantage of the twofold help 
d by General Electric: 

extensive line of moderately priced, high-quality 
§ which will enable you to meet any floodlighting 
it. Typical of the G-E line are the popular units 

and listed below. 
help in selecting and applying the right type and 
# lights for the job. Such help is available from 
lighting specialists of General Electric ‘and its au- 
agents, or from the G-E Illuminating Laboratory 
a 
ep to becoming floodlighting headquarters in 
get in touch with our nearest office, or author- 
General Electric Company, Schenectady, N. Y. 


of the more popular NOVALUX FLOODLIGHTS 


GENERAL APPROXIMATE’ 
CLASSIFICATION PRICE RANGE 


General Purpose $12.50 
Heavy Duty 
General Purpose $43.00 

General Purpose | $27.00 to $40.00 
Heavy Duty 
General Purpose $68.00 

General Purpose | $31.00 to $50.00 
Area Floodlight | $17.00 to $25.00 
Area Floodlight | $28.00 to $36.00 
Area Floodlight | $31.00 to $74.00 
Searchlight $200.00 to $320.00 


ct to your usual discount. 
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These maintenance 

units make overhead servicing 

so fast and easy that light output is kept at 
maximum. 


The chief advantage of these Murray Crows’nests 
is that they make overhead, out-of-the-way lights, 
unit heaters and sprinkler heads, easily acces- 
sible, without disturbing men, machines or pro- 
duction schedules in the slightest. 

All the many important plants which have taken 
on Murray Crows’nests, wonder how any plant 
ever got along without them. 
sede Fill in the coupon and mail— 
Poimesary toby ll : we'll propose a unit suiting 
: | your particular needs. Metro- 
politan Device Corporation, 

Brooklyn 16, N. Y. 





Metropolitan Device Corp. 
16, N. Y. 


Send data (without obligation) on Murray 
‘nest suitable for our requirements. 
must reach feet high, and extend 
feet side-ways, Aisle width is feet. 


Name ond Title__ 
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¢B TITE-BITE CONNECTORs | 


specially Designed for ARMORED CABL! | 






LECTRICAL CONTRACTORS find that T&B Tite-Bites insure ‘taf, 





0 


all sizes of armored cable and flexible metallic conduit. Each connector 


and speedy installations. These fittings are tailor-made for work on 





takes several sizes. A small stock is 






all you need. Tite-Bite Connectors 






are particularly recommended for 






use in locations where vibration is 








constant. They’re built to take it. 


Note that the one screw forces the teeth of the Tite-Bite onto 






the convolutions of the armor of the cable without spread- 






ing or injuring them in any way. The screw never touches 






the cable. Because the biting wedge is set at an angle, the 





harder the pull, the tighter the grip. The Teeth Make a Tite-Bite 















Other points: Clean throats. § 5 4; 








No damaging burrs. Non- 
fumble screw heads. Preci- § 4 3, 
sion sharp screw threads. 


OOO —— ft Tite-Bites have full salvage 


NAAN 





value. Approved. 


Tite-Bite Connectors are available 
in both straight and angle types 
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. Detroit 

Safe and Fast Installation Order Tite-Bite Connectors from the stock of your local T&B Dis teen 
tributor through whom we distribute all our products exclusively. 

Ay 

ag 

WRITE TODAY FOR BULLETIN 15 = 

. 

_ 
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THE THOMAS & BETTS CO. 


INCORPORATED 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 
ELIZABETH 1, NEW JERSEY +) 


~ 


il, 1943 
In Canada: Thomas & Betts Ltd. Montreal E Flag awarded Ap il, ,) on 


White Star awarded UC! 
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OUR COVER this month is "Motor Serv- 
ice,” the eighth in a series of original 
stetches of electrical equipment in war- 
time by Artist Stephen Grout. 


Ce rere Editor 
Alice McMullen......... Associate Editor 
August Eckel........ Middle West Editor 
| Pacific Coast Editor 
rs Industrial Editor 
| re Art Editor 
W. K. Beard, Jr........ Publisher 
M.S. MacNaught...... Manager 
DISTRICT MANAGERS 
re New York 
ee <r Cleveland 
a is 56 ie o's Silelvin densve Chicago 
AB. Conklin, Jr........ On leave U. S. Army 
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AMES H. McGRAW, Founder and Honor ft 
. 3 ary Chair- 
nan; JAMES H. McGRAW, Jr., President; HOWARD 
Executive Vice-President for Business 
jeeetions; JOHN ABBINK, Executive Vice-President 
Editori ial Operations; CURTIS W. McGRAW, 
Vice-President and Treasurer; JOSEPH A. GERARDI, 
og 4 J. E. BLACKBURN, Jr., Director of Circu- 
Kane cation Office, 99-129 North Broadway, 
Vani N.Y. Editor'al and Executive Offices, 330 
Toth St, New York 18, N. Y. Branch Offices: 520 
gan Ave., Chicago 11; 68 Post St., San 
ae : 4; Aldwych House, Aldwych, London, 
Dect 2 catinaton: Philadelphia 2; Cleveland 15; 
+ St. Louis 8; Boston 16; Atlanta 3; Los 
rr 13; Pittsburgh 22. Member A.B.C. Member 
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ALLIS-CHALMERS ae TEXROPE equ 






(no 
just 
% To drive low speed machinery with high speed motors (nov in / 
that low speed motors are sharply restricted), Allis-Chalmers Tex: the 
rope Drives can “gear down” motor speeds over a range of 7 to 1} mor 
As America’s only builder of both motors and V-belt drives, Allis} calf 
Chalmers has long studied and advocated their use in proper com} (ha 








Fawn 


G00 LBS, SAVED / 





In most applications, an 1800 rpm motor When you buy an 1800 rpm instead of Note that efficiency rises from mh vd 
with Texrope Drive will ably do the job 450 rpm 15 hp squirrel-cage motor, for the 450 rpm motor to 87.5% 
1800 rpm motor. The 1800 rpm 


of a lower-speed, direct-connected motor example, 600 lb are saved. And you save 
saves you over 30 kw/2% hr. day: 


—at lower cost in money and materials! 


_ 


well over $200 — with drive figured in! 


at 
V/(eh re):) i PEACE A 4 il¢ : 
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‘Gives You 
now needed 


bination .. . today offers you the benefit of long pioneering exper- 
ince. Texrope Drives are compact, highly efficient, protect your 


equipment by absorbing shock. 


x To drive a machine at different rates with a single speed motor 





(now that multi-speed motors are sharply restricted), Texrope Ad- 

justable-Speed Drives give you infinite speed range up to 375%. And 
now} in Allis-Chalmers full line of Texrope Drive equipment you'll find 
Tex. the right range for your machines . . . thus avoid paying extra for 
more speed than you need. For engineering cooperation, feel free to 
all on your nearby Allis-Chalmers district office or write to Allis- 
Chalmers, Milwaukee 1, Wisconsin. 











Allis-Chalmers Vari-Pitch Speed 
Changer gives you infinite changes at 
the turn of a wheel — within 3.75 to 1. 
It’s compact, flexible, efficient! 





infrequently needed speed changes can With the Allis-Chalmers Vari-Pitch 
had by changing from one size motor ‘Sheave, you can increase or decrease 
fave to another. Juggling complete speed by adjusting sheave diameter .. . 
ves, range is 1:1 to 7:1. obtainirg an unbroken series of speeds! 


: _ LO-MAINTENANCE MOTORS 
| TEXROPE DRIVES 
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RMERS 


Typical wall-mount- 
ing construction, with 
light durable expanded 
steei mesh protective 
enclosure. 


Transform- 
er showing welded 


Standard Dry Type 
Drip-proof 


net. For indoor service 
floor mounting. 


Standard Dry Type Transformers are 
made in sizes from 0.050 to 1000 KVA. 
They are of modern design. economi- 
cal and dependable. 


pletely surrounded by 
moisture-proof com- 


Provide these Practical Advantages: 


NO FIREPROOF VAULTS NEEDED for housing COMPACT—and light in weight, saving floor 
1 ihe transformer. The consequent saving of space and permitting greater flexibility in 
time and material is very worthwhile. arrangement of equipment. 


INSTALL NEAR LOAD CENTER, thus reducing EFFICIENT, ECONOMICAL—The efficiency 

long, expensive wiring installations and im- of Standard Dry Type Transformers means 

proving power characteristics at point of use. economy of operation and low installation cost. 
* * * * * 

Standard Dry Type Transformers may be Type Transformers. serve dependably and eco- 
installed anywhere—inside public buildings, nomically. Available with either Class A or 
in mines and factories. No liquids to constitute Class B insulation. Drip-proof and enclosed 
a fire or explosive hazard. cabinets can be furnished. Our nearest repre- 

Made in many capacities, Standard Dry sentative will gladly furnish complete details. 


STANDARD TRANSFORMER co. 
WARREN, OHIO. 


‘Mebors of Distribution ‘ini. Power (Oil or Nen-inflammable Ash are 
als eetroetnarance ca dnanie met, Dpstom soe aaa yp plic 
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New high-potential, electronic surge-tester 


verifies strength of 72//CLAD motor windings 








This electronic test of insulation makes a “cardiogram” of 
every Tri-Clad motor winding, ferreting out weaknesses 
that might lead to shorts caused by voltage surges in service. 
It tests each turn, coil, and phase group of the windings for 
adequate insulation strength to withstand the “steep front” 
high-voltage surges of actual service. First developed and 
applied by G.E., it’s one of the production tests which all 
Tri-Clad motors must pass as they come off our production 
lines. ~ General Electric Company, Schenectady, N. Y. 


| \g9) 
TRI CLAD 


WEG u4 Pat OFF 


GENERAL % ELECTRIC _— morors 


ech week 192,000 G-E employees purchase mere than a million dollars’ worth of War Bonds. 
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RATED VOLTAGE is always available to equipment 
protected with built-in CONSTANT VOLTAGE 


“Operate at 115 volts” on the label 
of electrically operated precision 
equipment is not simply informative 
—it’s a warning! 

A warning that the device is too 
sensitive to tolerate the voltage fluc- 
tuations that may be met on Amer- 
ica’s power lines, and still perform 
with efficiency. A warning that sen- 
sitive tubes and other delicate mech- 
anisms may be irreparably damaged 
by line surges and that costly re- 
placements, with consequent loss of 
time and efficiency, lie ahead. 

The design engineer who assumes 
that the precisely controlled voltages 
of the research laboratory will be 
duplicated in the field is heading his 
product toward trouble. Nominal 


Constantivoftap 


Transformers for: Constant Voltage + Cold Cathode Lighting « Mercury Lamps « Series Lighting « Fluorescent Lighting « X-Ray Equipment + Luminous me 
Oil Burner Ignition « Radio « Power + Controls * Signal Systems + Door Bells and Chimes + etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, 


8 


line voltage ratings can no longer be 
used as single, stable référence 
points for design considerations. 
Commercial power lines‘are too 
heavily loaded and unpredictable. 

“Operate at 115 volts’ is no longer 
sufficient on a label. A guarantee 
that the ‘115 volts’ will always be 
available, in spite of the unpredict- 
able fluctuations of commercial 
power, is a prime requisite if the de- 
vice is to perform with unfailing effi- 
ciency and precision. 

The place to provide voltage con- 
trol is within the equipment. With a 
Constant Voltage Transformer as a 
component part, the device is pro- 
vided with a dependable source of 
voltage and unfailing protection 


against performance interferenceand 
construction damage. . 

Sota Constant Voltage Trans- 
formers’ are available -in. sizes and 
capacities to meet design require- 
ments of any electrically operated 
equipment or electronic device. 
Items so protected will deliver as 
efficiently in the field as under the 
most ideal laboratory conditions. 

Soxa Constant Voltage Trans- 
formers have no moving parts to get 
out of order. There are no mam 
adjustments to be made. They per 
form instantly and automatically, 
maintaining output constant to with- 
in + 1% of the rated voltage, t& 
gardless of line fluctuations as great 
as 30%. 


To Manufacturers: 
Built-in voltage control guaran- 
tees the voltage called for on your 
label. Consult our engineers on 
details of design specifications. 

Ask for Bulletin JCV-74 


Signs 
fl, 
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Heartbreak 


or a real home? 


70U AND YOUR WIFE know just the 
house you want to build. She has good 
se... and you’re darned practical. 
bih of you envision your dream home... 
nostimportant investment of your life. 


ihe has good taste and you’re practi- 
fl... yet you wind up with a white ele- 
tat, a heartbreak house. Drafty rooms 
sloisy plumbing... damp basement... 
ily closets .. . inadequate hot water— 
Miating to live with— costly to correct. 


Plan your home now! 


START RIGHT— 
WITH AN 
ARCHITECT 


Can all that be avoided? 

Yes... with an architect. Not only does 
he prevent disappointments but his skill- 
ful planning gives full realization to your 
hopes... a real home! 

The architect’s ability to coordinate 
house and lot, his experience with mate- 
rials and builders, his training and fore- 
sight—all assure lasting beauty of design, 
fair resale value, low maintenance cost. 


Imagine building a school or a skyscraper 
without an Architect-Engineer! Make sure 
your house is attractive and livable—pro- 
tect your investment with an architect. 


EDWARDS 


Bells - Chimes « Telephones » Alarms 


for Homes, Offices, Schools, Hospitals 


EDWARDS AND COMPANY, NORWALK, CONN. 
Please send copy of book “How to Plan Your New Home.” 


Name 


oS SE ee cece een nee 


City. 


State 


(Save Postage —Paste Coupon on Penny Post Card) 
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A Good Renewable Fuse 
Must Withstand This 


What a demonstration of fuse construction 
achievement is emphasized every time a 
fuse “blows”’. 


An inferno of heat inside the fuse trans 
forms the strip of cold fuse metal to a gas. 
Heat and pressure have dealt the fuse casing 
a shocking blow,—a blow good renewable 
type fuses must withstand. 


To be sure of the full value and economy 
of renewable type fuses it will pay you@ 
specify Jefferson-Union Fuses. JEFFE 4 
ELECTRIC COMPANY, Bellwood (Sib 
urb of Chicago), Illinois. Canadian Fae 
tory: 60-64 Osler Ave., W. Toronto, Ont 
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here’s a 


Guth FLUORESCENT FIXTURE 


for Every Fluorescent Lighting Need! 










GUTH ARISTOLITE 





GUTH FUTURLITER 


ae fe 





3 The amazing completeness of the GUTH Fluorescent Line 


Gssures you, and your customers, of your unfailing ability 


fo meef every modern lighting need. Write or wire today 


for Representative to call with actual Samples. 








GUTH SUPER-ILLUMINATOR 


Important | Ultra-Violet 
Guth High-Bays of Aluminum FOR SCHOOLS - HOSPITALS - OFFICES 
GUTH Germicidal Fixtures, which destroy air-carried 
N Ow AVA I L A B L E [ ieictinie abd help ink coutuahins sini eons a 
ment on a pelle sage en en Canes nee toy ale new, fertile field for sales and profits. Full engineer- 
ode f Taiiaviaah, Th Our eave Diaainaen ol ing data, layout tables, advertising stuffers, and a | 


oot Special Government authorization; 2) Our own Aluminum al- 
¥Y on-hand; 3) our Alzak Deportment in steady operation. Remem- new GUTH Germicidal line are ready 


+ t's PATRIOTIC to install the longest-lasting, best-performing High- 
Heys. Push GUTH High-Bays hard! Write for Folder 760—just published. NOW. Get full details NOW! 








‘ie Edwin F. Guth Co. 2615 Washington Ave. + St. Louis 3, Missouri “J — 
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Whig ts owe bet, Van Smill? 


ON YouR POSTWAR PAYROLL will be two men—let’s cali them Tom Jones and 
Fred Smith, They will do identical work. They will receive identical Pay. Yer 
Jones will be better than Smith—produce better, faster, at lower cost. Why? 
Because Smith is “weather-sensitive”’, Summer heat and humidity slow him 
Up. Industry knows the answer—and so do you. It’s comfort air conditioning 
and the figures are available on what it Promises for lowe; Postwar costs, 
Don't dismiss it @s a fad. Your competitors aren’t, Talk.to the man in your 


town who is ready to help you plan for it now. 


HOW Your LIGHTING COMPANY 
CAN HELP You CUT POSTWAR COSTS the day comes that electric power takes 


over the job of filling your plant with year- 
Right in your city is an engineer-representa- i 
tive of your local utility who has the facts 
on comfort air conditioning . . . 
help you Plan now to make all your em- 
ployees Produce to Tom Jones’ level! 





JOHN A, ROEBLING’S SONS COMPAN 
TRENTON 2, NEW JERSEY 7 
Branches ang Warehouses in Principal Cities 


Wire Rope and Strand + Fittings * Colg 

Rolled Strip « Aircord, Swaged Terminals 

and Assemblies « Round and Shaped Wire 

Wire Cloth and Netting « High and Low 


PACEMAKER IN WIRE PRODUCTS Carbon Acid and Basic Open Hearth Steels 


Suspension Bridges and Cables*+ Electrical 
Wiresand Cables + Aerial Wire Rope Systems 
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Each Roll of 


HER and DRAGON TAPE 


Contains Guaranteed Footage 





|: —_— of manufacturing tolerances, slight variations 
in weight may occur in any roll of tape. With PANTHER 
and DRAGON Tapes this does not affect the footage, 
which is actually measured as the tape is wound on the roll. 

Whether or not tape is sold by the roll, or by the pound, 
is unimportant so long as the unit purchased contains a 
specific and guaranteed number of feet — sufficient to pro- 
vide a given amount of “coverage”—and meets the require- 
ments of the industry’s specifications. 

In addition, the dealer and his customer want quality. 
You can be certain of this with PANTHER and DRAGON 
Tapes because they meet the quality requirements of the 
latest U. S. Navy and Federal specifications. 


HAZARD INSULATED WIRE WORKS 
Division of the Okonite Company 


Wilkes-Barre, Pennsylvania - Offices in Principal Gties 


tt PANTHER ond DRAGON 


Friction and Rubber Tapes 








“BUY U.S. WAR BONDS...Every Payday All Hazard Employees BUY U.S. WAR BONDS” 
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i. torch bows out. Today, small wires are 
terminated or linked together simply by Indenting 
the connector to the wire with the Burndy HY- 
TOOL. Speedy and simple . . . for no torch, no fuel, 
no acid are necessary. 

But the big feature is that simple Indenting elimi- 
nates faulty connections. Note the cross-sectional 
view at the left . . . showing how connector and com 
ductor have been permanently joined by indenting 
with the HYTOOL. The connection is on to stay! 

It’s a better electrical conductor, too; since the 
Burndy HYDENT connectors used are of one-piece, 
pure copper construction. No seams or joints to 
loosen, or increase resistance! 

Why not have the complete story on this modem 
connecting method at your fingertips. The Burndy 
HYDENT Catalog, available on request, gives com 
plete details. 


BURNDY ENGINEERING CO., INC. 
107 EASTERN BOULEVARD, NEW YORK 54, N. . 
IN CANADA: Canadian Line Materials, Limited, ! 
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in TRUMBULL CONTROL CENTERS 









- EASIER to BUY in "modern" packages. This is the 
NEW and better way to buy electrical control equip- 
ment. You order standardized stock units where once 



























you had the expense and delay of “special engineering”. ~ > EASIER to provide adequate protection against shut 
You get exactly what you want for the job to be done ~~ downs... first through centralized group control that 
. . - PLUS unlimiied flexibility in planning for future assures a uniformly high standard of electrical safety for 
extensions or changes. all equipment in a department. Secondly, by isolating 
one department or plant section from another as far as 

- EASIER to install. Trumbull Control Centers can be in- electric power is concerned. 


stalled in hours where old time installation took days 
or weeks. First, the prefabricated bus bar vertical sec- 


‘ 


EASIER TO SERVICE. All dead front construction... 





tions, which carry power, are lined up and connected to * all units and entire mechanisms inspectable and remov- 
mains. Then the necessary combinations of control units able from front . .. wiring connections easily made 
are simply “plugged in” to the sections. That’s all there from front. 
is to it. Installation may be back-to-back or flat against 
walls because everything is accessible from the FRONT. - EASIER TO LOOK AT. Thin cross section, totally en- 
closed, beautifully finished in machine gray enamel, 
- EASIER to extend, rearrange or relocate. Trumbull Trumbull Control Centers are the ‘show pieces” of 
‘ Control Center installations are as flexible in this respect most plants where they are installed. Good looks are 
as a “row of filing cabinets”. important . . . and especial- 


You can add or remove 
sections; you can rearrange 
control units within the sec- 
tions. You can rearrange the 
entire installation if your 
shop power requirements 
change in the future. 


ly so when they are the re- 
sult of correct desiga, 
expert construction and high 
quality throughout. 























Write for Trumbullaid 
Bulletin No. 411. 


CONTROL 
CENTERS 





THE TRUMBULL ELECTRIC MANUFACTURING COMPANY «+ PLAINVILLE, CONN.* «a GENERAL ELECTRIC @_ oncanizani® 
OTHER FACTORIES AT NORWOOD (CINN.) O. — SEATTLE — SAN FRANCISCO —LOS ANGELES 

. ) 14 
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@ The sudden flash—the stalled machines—the 
catcalls of idle operators—the hurried conference 
at the desk of the maintenance chief— 


@ Then, the inevitable layoff—FOR PLANT POWER- 
SYSTEM REPAIRS! 


Today, many otherwise well-equipped plants are 
“getting by on a shoestring” in transporting elec- 
tric energy from the point of entrance to individual 
departments and machines. Weak spots in the 
system remain undisclosed, until suddenly some- 
thing snaps! Then, repairs that take days to com- 


plete may be necessary. 


If your plant power system has been adapted 


and extended to handle loads that it was not 


COULD IT HAPPEN IN YOUR PLANT TOMORROW MORNING? 


orginally designed to meet, it may now be partly or 
wholly a “shoestring” system: containing make-shift 
circuits; circuit breakers and fuses with inadequate 


interrupting capacity; long, overloaded feeders. 


In addition to the outages you risk, such a 
system is often the overlooked cause of low pro- 
duction due ‘to sluggish drives and poor lighting, 
and of high maintenance expense. Nurse it through 
for the time being if you must—but start planning 


now to replace it. 


HERE’S Hou to plan for fully 


modern power distribution throughout your plant, 


using the G-E load-center system. 




















— — complete, compact, fully enclosed 
unit substations—are the basic elements of 
the G-E load-center distribution system for 
industrial plants. 


In this system, plant power is distributed at 
high voltage to the substations, located at or 
near individual centers of power demand. 
Here it is transformed to a lower utilization 


| * 


OCKS of POWET 





voltage and distributed over short, indi- 
vidually protected feeder circuits. 


Thus, you avoid the high costs and voltage 
drop that result from use of long, heavy low- 
voltage feeders from a single, remote sub- 
station. You have a fully co-ordinated sys- 
tem throughout. 


The best investment in the world is in this 
country’s future. Buy War Bonds 











_. Sofaguied your politi from 
CRIPPLING OUTAGES 


The load-center distribution system— 
having G-E unit substations, and auxiliary 
equipment designed to tie-in with them— 
is the safe, modern way to guard against 
interruptions in power supply within your 
plant. 

Even an inexpensive radial arrange- 
ment (see A below) is highly reliable 
when G-E unit substations are used, be- 
cause the interrupting capacity of the 
switchgear is exactly matched with trans- 
former capacity. Self-protection at each 
load center isolates most trouble within a 
single, short, low-voltage feeder circuit. 
And even when a primary circuit is 
opened at one substation, other load 
areas are not affected, and work can pro- 


ceed as usual. 


For still higher standards of service 
continuity, you can choose from a number 
of circuit arrangements such as the sec- 
ondary selective (B) and the secondary 
network (C). The extra cost of this “service 
insurance” is far less than that of dupli- 


cate, long, low-voltage feeders from a 


single outdoor station. 


Perhaps the biggest gain of all in avoid- 
ing power-system breakdowns comes from 
planning a co-ordinated system right from 
the start, using well-matched equipment 
of the proper capacity right where you 
want it. The load-center system permits 
you to make such a plan now, installing it 
complete, or block-by-block as a part of a 


gradual modernization project. 


THE SIMPLE RADIAL arrangement consists of one 
more load-center unit substations supplied by one 
pimary feeder through one primary breaker. It is 
talitely adequate for the majority of installations. A 
radial circuit is low in cost and is extremely easy to 
operate. It offers a high degree of continuity when 
high-quality electric equipment is used throughout. 


THE SECONDARY SELECTIVE arrangement uses 
duplicate primary feeders and transformers to supply 
each secondary load bus. Single-transformer unit 
substations are arranged in pairs (as shown at the 
left in the above diagram), or a double-transformer 
unit substation (as shown at the right) can be used. 


THE SECONDARY NETWORK consists of two or 
more primary breakers and primary feeders, and 
two or more load-center unit substations, with the 

daries of the t £ p ted in p lel 
through an inter-connecting grid. Automatic 
switching equipment disconnects a faulty trans- 
former or primary feeder without any attention 
from an operator. 





Get Started NOW for FUTURE PROTECTION 


... Follow this Simple Plan 





















Plan Now for a Yresh Stark 








In Plant Power Distribution 





Begin with expected 
LOAD DENSITIES 


Analyze today’s power loads in terms of volt- 
amperes per square foot. Consider tomorrow's 
further electrification needs in each department. 





Map out your LOAD-CENTER 
ZONES and FEEDERS 


Subdivide floor areas in zones of 300 to 1000 kva, 
and determine the service continuity that each re- 
quires. 


Work with G.E. on a 
“ONE-LINE DIAGRAM” 


We'll sit down with you and your engineers to de- 
cide on the number and arrangement of unit sub- 
stations, switchgear equipments, etc., and the inter- 
connecting circuits you will ultimately want for a 
completely modern system. 


Be ready to order 
STANDARD EQUIPMENT 


G-E load-center power distribution equipment is 
built up by block-assembly from standard, repeti- 
tively-built designs. Once your “one-line diagram” 
is complete, you can begin modernizing step by step 
at your necessity or convenience, using well-matched 
standard equipment. 


For further information on G-E unit substations as 
applied in load-center distribution systems, write for 
Bulletin GED-1006. General Electric Company, 
Schenectady, N. Y. 
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THE SCENE: Lighting Conference 


rue vote: MILLER Fluorescent-—Unanimous 


better simply because I could see what 
I was doing at all times clearly and 
sharply.” 


lighting meetings like this have happened 
many times in the past in many a busy 
vor plant—will happen many more times 
during crucial 1944. Inevitably the vote 
woes, hands down, to MILLER 50 & 100 
FOOT CANDLERS, and here’s why... 


MAINTENANCE MAN — “Those light- 
weight Masonite reflectors MILLER uses 
will take plenty of punishment, and yet 
a girl can handle their cleaning. I like 
the exposed ballasts because they mean 
cooler operation. And I go big for that 
MILLER Patented Safety Lamp Lock 
that keeps lamps from falling.” 


PLANT MANAGER— ‘We still have stiff 
roduction quotas to meet—with greener 
help. MILLER 50 & 100 Foot CAND- 
urs will give us 30, 40, 50 or more 
foot candles of illumination—and that’s 
what we need for better, faster pro- 
duction.” 


ELECTRICAL CONTRACTOR — “I can 
handle the installation of MILLER equip- 
ment in less time, shorthanded as I am 
for trained help. Units go together 
easily into self-aligned runs. Hanging 
is simplified. I’ve had MILLER jobs re- 
sult in installation savings of 30 to 50% 
to owners.” 


WorkER—“Sounds good to me. I’ve 
worked under MILLER fluorescent and 
| know I’ve worked better and felt 


THE MILLER COMPANY « MERIDEN, CONNECTICUT 





ARCHITECT — “I’ve specified MILLER 
Continuous Wireway Fluorescent Light- 
ing Systems on both new construction 
and modernization projects. The beauty 
of it is its flexibility. Whole sections, 
or even the entire system can readily 
be moved to other parts of the plant.” 


UTILITY ENGINEER — “From power 
source right through to controls, the 
whole MILLER setup saves considerable 
critical material—and provides an ade- 
quate, modern lighting system . . . some- 
thing we utility guys have been preach- 
ing for years.” 

OwNER — “You fellows hit both my 
pocketbook and my patriotism. I say let’s 
specify MILLER 50 & 100 Foot Canp- 
LERS—and let’s get a MILLER field man 
in pronto to talk turkey.” 





ROLLING MILL DIVISION 
Phosphor Bronze and Brass 
in Sheets, Strips and Rolls 


PMivanatine DIVISION 
Fluorescent, Incondescent 
Mercury Lighting Equipment 


OIL GOODS DIVISION 
Domestic Oil Burners 
and Liquid Fuel Devices 


WAR CONTRACTS DIVISION 
War Materiel 
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‘Tuese are two kinds of fluorescent lighting 
in common use today—‘“Hot Cathode,” the 
heater filament type, and “Cold Cathode,” 
the improved shell electrode type. 

Zeon Fluorescent Lighting is the outstanding 
example of the Cold Cathode type . . . it pro- 
duces a light source that unit for unit will de- 
liver as much light four to five times longer than 
other fluorescent lamps. Burning hours in ex- 
cess of 10,000 are not uncommon. . . excep- 
tional life that means minimum tube replace- 
ments, fewer production hold-ups and the 
lowest possible man-hour replacement cost. 
Instant starting is an important feature of 


Zeon, and in operation, light flow 


LIGHTING 


FEDERAL ELECTRIC COMPANY, if 


CHICAGO 19, ILLINOIS 


Branch Offices: New York, Philadelphia, Louisville, Cincinnati, New Orleans, Dallas, Houston, 
Indianapolis, Kansas City, Milwaukee, Minneapolis, Duluth. Subsidiary Company, Federal ager 
Company, St. Louis, Mo.; Associated Company, Claude Neon Federal Company Southwest, Wichita, 


Kansas. 





is uninterrupted—a great advantage whet 
flickering light has been the chief cause of ¢y 
strain. The fewer auxiliaries used, the simpl 
fied fixtures, ease of installation and minimug @] 


maintenance of Zeon, are additional featur 


op Ol 
which wise buyers value in fluorescent lightin 
When considering a fluorescent installatic el 
look to Zeon Cold Cathode Fluorescent Light 9 











ing, a product of Federal Electric Compan 
Inc., who for over fifteen years have be 
leaders in the development and use of gase0 
discharge lamps. Capable, experienced ft 
eral lighting engineers are available in mi 


cities to consult with you on your Hg 


problem. Feel free to call on 7 


DIVISION 
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Type GRF 


CONDULETS 


(CONDULETS are manufactured only by CROUSE-HINDS) j | 


| 


Type GRF Condulet for Surface Type GRF Condulet’for Flush Mounting. With 
Mounting. With Mounting Feet. Slotted Holes for Nailing to Concrete Forms. 


Adaptable — many uses. Takes blank or hub covers; - 

terminal blocks; many Condulet accessories; stan- 

dard 4” outlet box covers and wiring devices. Can 

be used as a 
Junction box Condulet <— 
Plug receptacle Condulet ce 
Lighting fixture Condulet j 
Fixture hanger Condulet Flexible Cushion 


Convertible. At any time after installation Type GRF sake ipa it 
Condulets can be quickly converted to other uses, 
as all equipment is interchangeable. 


Cast Feraloy (semi-steel). Strong and rigid. Wide gas- 
ket surface for tight and weatherproof assemblies. A 
Bosses for drilling and tapping on sides and back. Will Soneesninoed 
be furnished blank or factory tapped with tapered [Through Electrical 
threads in any arrangement for ¥%, %, or l-inch Wholesalers 


conduit. 
y 


2 Styles. For flush or surface mounting. 
3 Sizes. Inside depth, 12, 24, or 3 inches. 
Ceiling Type Vaportigt 


Listed in Condulet Catalog No. 2500, Section 15, Page 31. : Lighting Fixture 


CROUSE-HINDS COMPANY 
SYRACUSE 1, N.Y., U.S.A. 


Offices: © Birmingham—Boston—Chicago—Cincinnati— Cleveland — Dallas — Denver — Detroit — Houston — Indianapolis 13 _— City 
Los Angeles— Milwaukee — Minneapolis—New York —Philadelphia—Pittsburgh—San Francisco—Seattle— St. Louis— 
Resident Product Engineers: Albany—Atlanta—Charlotte—New Orleans 


CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 


CONDULETS ° TRAFFIC SIGNALS * AIRPORT LIGHTING ° FLOODLIGHTS 
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yses are 5° alumi- 

n channels, held 
face to face by 
welded-on spacers. 








They’re war workers, these Alcoa Aluminum 
buses, carrying power for vital production. 
Suspended from standard power-line insulators, 
with spans 24 feet rather than the usual 8 feet, 
costs were much lower than for rigid bus bar 
construction. 

Buses are free to swing. The stiffness of the 
two Alcoa Aluminum channels comprising each 
conductor permits this long span design. The 


standard lengths supplied by Alcoa were welded 










at the joints to make each run a solid unit. The 
aluminum supplies the high electrical conduc- 
tivity required. 

Alcoa bus bars, Aluminum Cable Steel Rein- 
forced, and fittings are available for essential 
work. If your power project has been approved, 
Alcoa can supply the necessary materials. With 
them, of course, goes the usual Alcoa engineering 
advisory service. ALUMINUM COMPANY OF 


America, 1946 Gulf Building, Pittsburgh 19, Pa. 


Note to manufacturers of electrical equipment: W.P.B. Order M-1-I 
now permits the use of aluminum for electrical conductors. 
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4 BIG HELPS 
TO PRODUCTION 


Puts Lights Where They Are 
1 Needed—Close to the Work 


Universal Trol-E-Duct is a job- 
proven, modern refinement in factory 
lighting. Every inch of the duct is«a 
potential electrical outlet which can 
be instantly tapped to put light close 
to the work. Simply move the light 
along the overhead duct, or plug in 
new lights wherever needed. 





y) Always Ready for Quick 

Production Changes 
Universal Trol-E-Duct, built in 
standard sections, is quickly and easily 
installed, and can be moved as easily 
to another location. It is an extremely 
flexible system — 100% salvable — 
always ready for quick production 
changes. 






3 Fits Any Production Set-Up 


It can be mounted against the ceil- 
ing or suspended by messenger cable 
below it. It will fit the layout of any 
industrial plant or commercial build- 


ing. 


4 Accomodates Any Type of 
Lighting Fixture 

No matter what type of lighting fix- 
ture you use — fluorescent, mercury 
vapor, or incandescent — Universal 
Trol-E-Duct can accommodate it 
because every unit of the system is 
pre-fabricated at the factory for a 
wide variety of lighting fixtures. 


BullDog’s Universal Trol 
large midwestern machin 
the closely Spaced fluor 
Pended and tap current fr 


“E-Duct installation in ; 
€ tool plant, Note how 
escent fixtures are sys. 
‘om the Trol-E-Duct runs, 
° . 
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Shows how simply the trol. 
rted at the end of the duct 
mtrance couplings also make 
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el 
bus bars f . ns, tightly and safely enclosi 
BULLDOG = bar ram which wae and 
Ousand : : 
ELECTRI moder me . of war plants, big and small find this th hl 
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BOX 177, R. PK 
» R. PK. AN 
DETROIT 32, MICHIGAN 


BullDog Electric Prog 
Ca ucts of H ° 
nada, Ltd., Toronto, Ont. quick, flexible lighting system 


with Universal T now, be sure to modernize 
rol-E- 
tO market again, uct before the Products of peace go 
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Uy More War Bonds — Turn jn Your Scrap 








VA 
CU-BREAK SAFETY switcues . SAFTOFUSE PANEiBO = eoneninnmemnag 
ARDS + switcHe 
OARDS - 
DUSTRIAL TROL-E-DUCT, fo 
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CIRCUIT MASTER BREAKERS - 
’ movable “loads.” 





BUSTRIBUTION DUCT for “Plug- 
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Power Trans- 

has 100% salvage 
d center. It can be 
y—in a matter of 


lation in a 
a icatinath CSP P Tranef mpare the time required to dis- 
are : . ° 
a esting — ower Transformers Pay Sia tccisonal single-feeder 
ee ee O: » Power Transformer saves 


man-hours. . . will cut consider- 

ystem reconversion cost. 
postwar load centers may be un- 
, salad p _it will pay to have substations which 
years —short circuits oved in to fill the gaps. The Westinghouse 
wer Transformer performs all the functions 
-single-feeder conventional substation. It is 
mpletely Self Protecting (CSP) against lightning, 

‘short circuits, and dangerous ov 


the trol- ° ° 
: ® transformer ® protection against 


® circuit breaker —lightning 


* voltage regulator — overloads 


NOT THIS... piece-by-piece time-consuming removal 
and reassembly of the 43 major components of a y a 
Conventional substation. wIiS eRe ET LOLEN 
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PLANTS IN 25 CITIES... JoOrrices EVERYWHERE 


PACKAGED POWER 
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“For SAFETY'S sake... use CONDUIT 


(Full Weight Rigid Steel) — 


Warer moisture, vapors, 
dust and dirt may be persistent, ever 
dangerous enemies of even your 
finest wiring jobs. 

The only wiring system approved by 
the National Electrical Code as mois- 


ture, vapor, dust and explosion proof 
for use in hazardous locations and 
occupancies is a standard-threaded 
rigid conduit. 

For the duration, you may have to be 
satisfied with emergency wiring 


Rigid steel conduit afforded the only practical means of protecting 
vital electrical systems, both during construction and afterwards in 


this under-river tunnel. 


methods and substitute materials. But 
you can start planning now for the day 
not too far ahead, when full-weight rigid 
steel conduit will be available again, 
and your distributor can furnish you 
the always reliable YOUNGSTOWN 
BUCKEYE CONDUIT you want. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


YOUNGSTOWN 1, OHIO 
Manufacturers of 
CARBON, ALLOY AND YOLOY STEELS 


Ask your distributor for: 


Youngstown Buckeye Conduit... Pipe end Tubular 
Products Sheets Plates . Tin Plate ..- Bars . 


Rods ... Wire Nails Tie Plates and opiké 
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Give the workers in war-driven plants 
a wider range of usefulness. Extend the reach of 
their power tools. Install more OUTLETS for 
handy connections with portable drills, grinders, 
riveters, saws, melting pots, light machines — 
in just the locations to speed up production 
or assembling. 

These Polarized Receptacles, Plugs and Con- 
nectors dependably energize new operations for 
which present wiring facilities may be inade- 
quate. The line includes two, three and four- wire 
devices in 10, 20, 30 and 50 Ampere capacity. 
Pictured here are a few of the more popular 
types, available on priorities. More specialized 
needs are provided for also in rugged, reliable 
constructions. 


DISTRIBUTED THROUGH 
ELECTRICAL WHOLESALERS 


ARROW ELECTRIC DIVISION 























You have seen the Ever-Lok many times and probably have used the “turn 
of the wrist’’ and heard the quick snap of the automatic locking device. 

But do you realize that Ever-Lok is now available in a dozen differ- 
ent standard forms, that it can replace your present receptacles without 
new boxes and that it is a stock item readily obtainable through leading 
jobbers? 

There is nothing complicated about Ever-Lok. Contacts are self 
aligning and provide positive grounding. It is impossible to connect up 
the wrong way. The all-steel casing is dustproof, corrosion resistant and 
rugged enough for the heaviest duty. 

Ever-Loks are also made for conduit, outlet box, flush and floor 
mountings, for reverse—or multiple service and weathertight if desired. 
Ideal for portable equipment, test benches, outdoor applications such 
as communications and any service where interruptions must be avoided. 

Manufacturers of portable electrical equipment can insure continu- 
ous service of their product by installing Ever-Lok as a part of the 
original equipment. Ask any electrical jobber or contractor. 


RUSSELL & STOLL COMPANY 
125 BARCLAY STREET NEW 3 1 N. Y. 
_ BRMONON ROOF, WATER-TIG 
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‘beefing’ Won’t Help! You need Horsepower by Howell 


lieRICIAN: Boy, they’re running me ragged. Motors coming in with 
w insulating varnish on ’em, and no phase insulation. Some of ’em 
mt of balance. Doesn’t take much to break those babies down. 
ist: I know. That’s why I want to tell you about Howell Motors. 
lemiclAN: Yeah! You better know what you’re talkin’ about. 
ist: Every Howell Motor is thoroughly insulated. All our rotors 
me statically and dynamically balanced—they’re precision-built, too. 
MieRICIAN: Good! But do they stay that way? 
lst: You bet they do! Good materials—copper rotors, high grade 
"owe or ball bearings—and careful workmanship insure long 
ite, Ask the hundreds of Howell users in the automobile, ventila- 
im and air conditioning industries, in dairies, grain elevators, 
hipyards, tank plants—they’ll tell you . . . you can always depend 
it Howell Motors for longer, more dependable operation. 
MEMICIAN: I know. I’ve used them. But we haven’t got Howells here. 
2 as 7? “beefing” and specify Horsepower by Howell for 
Job. 


For your specialized or standard motors, phone the nearest 
owell representative today, or write the factory. Get the 
st motors that money can buy at no premium in price. 


OWELL ELECTRIC MOTORS COMPANY 
HOWELL; MICHIGAN 
Manufacturers of Quality Motors Since 1915 


Howell Totally Enclosed, Fan-Cooled Motor (shown 
above). Available through 125 H.P... . all working 
parts are protected against dust, fumes or moisture 
. .. Fan cooling prevents undue temperature rise 
(motor overheating) . . . All steel, streamlined 
housing provides minimum weight and greater 
compactness of overall length . . . built to N.E.M.A. 
frame dimensions .. . special horizontal and 
vertical fan-cooled motors are available. 

Also a wide range of other types of motors up to 150 H.P. 

















ECONOMY, CONVENIENCE, AND SPEED 












are built directly, simply, and sturdily into SHAWMUT f 
SHUR-LAG RENEWABLE FUSES and LINKS. You can 
replace the link in a SHUR-LAG fuse in a matter of seconds, 
and be in circuit again; and a SHUR-LAG fuse will give you 
full protection at all times. Use SHAWMUT SHUR-LAG 
RENEWABLE FUSES and LINKS, and get rid of fuse trouble 
for good, as so many others have. Our Bulletin 400 will tell you 
all about it. 





Fuse makers since 1893 


The Chase-Shawmut Company 
Newburyport, Massachusetts 
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low Central Rigid Steel Conduit was used 


in Mellon Institute Bull for 





il 1944 Electrical Contracting, April 1944 











SPANG-CHALFANT 


Division of The National Supply Company 
Executive Offices: Grant Building, Pittsburgh, Pa. 


District Offices and Sales Representatives in Principal Cities 





Behind the scenes in G-E’s Lamp Develop- 
ment Laboratory. Here engineers perform 
two of the many tests given General 
Electric’s new lamp for instant-starting. 
At the left a cathode ray oscillograph test 
is in process, while the other engineer 
takes a reading on an automatic timing 
device that turns the lamp off and on 
more than 1400 times a day—to insure a 
high degree of dependability. 
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New General Electric 40-watt Fluorescent Lamp 
Starts Instantly and Positively 


Here is fluorescent lighting—at the flick of a 
switch! A fluorescent lamp that starts as in- 
stantaneously as an incandescent lamp! 


General Electric soon will make available a 
40-watt white G-E Mazda fluorescent lamp for 
operation with instant-starting ballasts. Ship- 
ments in limited quantities will start May 1st. 
New General Electric instant-starting ballasts 
will be made available at the same time by 
G-E’s Transformer Section in Ft. Wayne. 


Instant-starting can be obtained with regular 
fluorescent lamps when used with an instant- 
starting ballast, but only at the cost of a 
substantial reduction in lamp life. The 
new 40-watt G-E fluorescent lamp operates 
on instant-starting ballasts without sacrifice of 


rated lamp life. It will sell for the same price as 
regular 40-watt G-E Mazda fluorescent lamps. 


The new lamp, operating with a high voltage 
instant-starting ballast, eliminates the need 
for conventional starters. However, under 
abnormal operating conditions, such as high 
humidity, special provision may be needed 
to assure starting. 


Another Example of G-E Leadership in Lighting 


The development of the new fluorescent lamp 
for instant-starting is just one more example 
of the never-ending lighting progress led by 
General Electric lamp research. Through this 
research is assured the uniform quality and 
dependability that are characteristic of the 
complete line of General Electric Mazda lamps. 





G-E High Voltage Ballast for Instant-Starting 


Latest development in the 
G-E Specialty Transform- 
er laboratories at Fort 
Wayne is the new type 
ballast for use with in- 
stant-starting fluorescent 
lamps. Available in lim- 
ited quantities about May 1st in four voltages with 
end out or base out leads. Rated life of the new fluo- 
rescent lamps when used with these ballasts is the 
same as that of regular G-E Mazda F lamps using the 
conventional switch and starter. 


Hear thé General Electric radio programs: “The G-E All-Girl Orchestra,” Sunday 
10p. m. EWT, NBC; “The World Today” news, every weekday 6:45 p. m. EWT, CBS. 


THE BEST INVESTMENT IN THE WORLD IS IN THIS COUNTRY’S FUTURE 


— BUY WAR BONDS 
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HOW IT WILL PAY YOU 
TO GIVE THIS Rem GZec-Shell MOTOR 


THE “ONCE-OVER” 18 TIMES! 


Page 17 of the new, 20-page R & M Uni-Shell Motor booklet 
lists 18 points on the R & M Single-Phase Induction Motor 
that it will pay you to check. See how you benefit from practice- 
proved design and carefully correct construction. 


Learn how newer insulating materials give you extra pro- 
tection against breakdowns... how adequate ventilation as- 
sures low-temperature, long-life operation... how sure safety 
engineering guards against entry of foreign materials and per- 
sonnel injury... how Uni-Shell mounting interchangeability 
permits you to switch motors quickly and easily. 

Ask for your free copy of the Uni-Shell Motor booklet on 


the handy coupon, now. 


ROBBINS €MYERS- INC. 


MOTOR DIVISION, SPRINGFIELD, OHIO 


HOISTS & CRANES * MACHINE DRIVES © FANS © MOYNO PUMPS ¢ FOUNDED 1878 
EC12 


Please send my free copy of the new, informative Uni-Shell Motor booklet. 


I would (J would not L like to talk to a representative. 
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Jisposal of Government War Plants and Kguipment 


wx 














in the last four years, the Federal Government has 
at over fifteen billion dollars on war plants — two- 
,jone-half times as much as was spent by private 





pvestors. 
Of this fifteen-billion-dollar government investment, 


ut one-third has gone into facilities for the manu- 
ture of aircraft and for ship construction and repair; 
other third has gone into plants for production of 
bat ordnance; and the remaining third has gone into 
waiety of facilities for making synthetic rubber, metal 
oducts, machinery, and miscellaneous equipment. 
Most of these plants are in industries that are ex- 
mded far beyond peacetime requirements. Further- 
ne, their convertibility to other civilian uses will, in 
may cases, be complicated by their specialized equip- 
nat and layout, by their tremendous size, and by their 
meconomic location. At the moment, it looks as if 
ughly one-third of the government-owned plants and 
quipment can be converted fairly readily to peacetime 
peation, and will, therefore, be easily disposable to 
mivate enterprise. 

The discovery of unsuspected uses for war plants and 
wuipment may well raise the disposable proportion to 
nehalf or more. The government, at the end of the 
- il, may own about one-eighth of the commercially- 
wble industrial capacity of the country. It will be by 
ir the largest owner of machine tools; it will own enor- 
ous aluminum capacity, magnesium capacity, many 
us of pipe lines, and more ships than the entire 
pate shipping industry. 

What the government does with its war plants will 
uvea profound effect on the free enterprise system and 
niall workers, employers, investors, and consumers who 
uve a part in that system. If this problem is handled 
d uily, we may find ourselves enmeshed in a trend to- 
ro ad monopoly and government operation of industry. 
the problem is handled well, we shall have taken a 
% step toward freedom of action in a competitive 
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vf miety, toward full opportunities for business enter- 
4 ise, toward well-paid productive jobs for workers, and 
' Inard a higher standard of living for us all. 

Recently, three important events have signalled en- 
] tagement. ‘They are the report of Senator George’s 
. Mmmuittee, the Baruch report, and the report of Sena- 


‘: Truman's Committee. These reports are noteworthy 
n their competent sizing up of a complex problem, 
ot their recognition of the major responsibility of gov- 
tes m making a successful transition to peace, for 
® a on wise policy and good administra- 

3 & " or their genuine concern that our productive 
_~» 2€ given full opportunity in a free private enter- 

tr ‘ystem. These reports agree on basic principles 
Many specific lines of action. There are, however, 














important areas of policy formation, organization, and 
procedure-~especially in regard to plant disposal—which 
remain to be blue-printed. 

In formulating the policies and practices to be fol- 
lowed in dealing with government war plants, -ur 
major goal must, of course, be a high level of produc- 
tion and employment in private business after the war. 

Government operation in competition with private 
employers and privately-employed workers will not be 
desirable because it will make investment unattractive 
to private capital and will limit opportunities for private 
employment. On the other hand, sales to private buyers 
which result in increasing the concentration of industry 
will also be undesirable. We must use this opportunity 
to strengthen the competitive enterprise system anc! to 
move away from, not toward, the concentration of 
economic power in either public or private agen~ 

To accomplish these objectives, a program of 7.011 
such as follows will be necessary: 

1. An adequate reconversion organizaticii will be 
needed in the government, but its powers and respon- 
sibilities should carefully be defined by Congress. 
Fortunately, an able Administrator of Surplus War 
Property already has been appointed. It will be essen- 
tial for him to work in closest cooperation with Con- 
gress and with the Armed Forces ar? ther executive 
agencies. The Office of War Mob:hzation, and ulti- 
mately the President, must be responsible for seeing 
that the Surplus War Property A«ininistration is not 
sidetracked by the operating agencies and is not domi- 
nated by their sheer size. Furds :nust be supplied gen- 
erously to the Surplus War I]'roperty Administrator, so 
that he can set up an organization adequate to cope 
with this huge and complex job. Business, too, must 
be generous in loaning top-flight executives for postwar 
government service. 

2. One of the first acts of the Surplus War Property 
Administration will have to be to assemble a complete 
inventory of government war plants and equipment, to 
make possible the planning and control of the disposal 
process, and to form the basis of catalogues of property 
available for sale. 

3. Cooperation between the executive and legislative 
branches of the government will be needed to develop 
at least tentative plans with respect to matters of public 
policy which are of spcc*>l importance to a successful 
transition to peace. Amvag these matters are the size 
of the military establishment to be maintained in time 
of peace, the stand-by facilities and reserves of materiél 
necessary for our security in case of future war, and our 
policy regarding import and production of synthetic 
tubber and other critical and strategic materials. 

4. The Surplus War Property Administrator should 





































































obtain from the Armed Forces, acting under congres- 
sional directives, specification of those plants which are 
needed to supply our peacetime Army and Navy and to 
provide the essential reserve capacity in case of war. 

5. The Surplus War Property Administrator should 
select certain war plants as depots in which to store the 
huge surpluses of inventories and equipment which 
will have to be removed from private and government- 
owned factories in order to make possible their con- 
version to civilian use. 

6. Those plants which are not desired by the Army 
or the Navy, which are not needed for storage, and which 
clearly will be unsuitable for peacetime utilization should 
be scheduled for dismantling and disposal piecemeal. 

7. The two or three billion dollars’ worth of govern- 
ment facilities intermingled with private plant should 
receive attention with a view to early sale, temporary 
continuance or use under lease, or early removal. 

8. The various plants and pieces of equipment avail- 
able for sale to private business should be classified 
conveniently, catalogued, and advertised to prospective 
buyers or lessors. Before the Surplus War Property Ad- 
ministrator offers, for private sale, plants and equipment 
not desired by the Army or the Navy, he should ascer- 
tain whether the plants or equipment are desired by 
other branches of the government or by public corpo- 
rations such as the T.V.A. 

9. Whenever property can be sold at prices approx- 
imating depreciated reproduction cost, that will be by 
far the best solution. Generous time-payment terms 
should be offered. In many cases the government may 
be unable to scll the property for reproduction cost less 
depreciation, for the simple reason that no one would 
think of reproducing it. ‘he property may already be 
partly obsolete or, because of its size, location, or other 
characteristics, may only be moderately well suited for 
commercial use. This should not prevent the govern- 
ment from selling it, provided a price which fairly re- 
presents the worth of the property can be obtained. The 
best test of that worth is the price produced by active 
bidding under favorable market conditions. 

10. When property cannot be sold at a fair price, 
temporary leases with options to buy should be em- 
ployed to get the facilities into productive use. This 
should not, however, be done on terms which would 
cause unfair competition or create clearly excessive 
capacity in an industry. And the lease must be tem- 
porary; it must not be the means to prolong govern- 
ment control or ownership. 

11. The government should offer the strongest pos- 
sible resistance to local groups or industry groups seek- 
ing subsidies for continued operation of war properties. 
Subsidies will burden the Treasury and lead to inefh- 
cient use of resources. They will be justified only to 
maintain facilities needed for national security. 

12. The plants and equipment offered for sale and 
lease should include sufficient quantities in small enough 
lots to satisfy the demands from small business. ‘The war 











- tended to concentrate production in larger plants 
ter the war, we should seek a wider distribution , 
the government war facilities. 

13. Insofar as possible, war buildings and equipmer 
should be offered for sale in units which can be pur 
chased by businesses in peacetime industries. Many 
these industries have had to get along during the y, 
without adequate replacement and expansion, and wi 
be ready to buy if they are able to get what they wan 
from the government. This is a particularly desirabl 
market for surplus government property since thes 
industries are, for the most part, not faced with th 
problems of excess capacity. 

14. Property, such as machinery and other movabl 
equipment, which is in excess of our domestic Tequite 
ments or is more urgently needed by other countric 
should be exported. We shall need, and can take, larg 
supplies of raw materials in return. 

15. Property which is not needed by the Arme( 
Forces, which cannot be sold or leased on terms which 
would be fair to competing plants, which cannot b 
dismantled and distributed piecemeal, and which ca 
not be sold abroad, should be scrapped as soon as it 
non-disposability is apparent. The disposal of war plan 
should be completed within three to five years. 

16. All negotiations for sale or disposal should by 
matters of open public record. As Mr. Baruch has sai 
the process must be conducted in a goldfish bowl. Thi 
is as much for the protection of business as for thé 
protection of the government. 

These courses of action do not include everything 
that must be done, but they do indicate the gener 
lines along which our surplus war plant disposal must 
proceed if it is to avoid precipitating needless transitio Ww 
unemployment. 

The gravest danger of all will be red tape, intergov 
ernmental conflict, and inadequate administration. I 
would be a great misfortune for the executive an 
legislative branches to quarrel over details of organiza 
tion when they agree on the basic principles to 
followed in handling the problem. Obviously, the Sur 
plus War Property Administration must cooperate with 
Congress and look to it for policy guidance. Just 4 
obviously, the disposal problem will involve great dif 
culties of administration which must not be complicate 
by congressional interference. We shall need the bes 
we can get in careful policy making, detailed planning 
good organization, and courageous action. This Is 4 
matter of vital importance to every American. The 
stakes are too high to tolerate poor administration ° 
petty politics. 











































































President, McGraw-Hill Publishing Company, Inc. 












IS YOUR BRAIN CHILD A PROBLEM CHILD? 





Take it up with 


WALKER of CONSHOHOCKEN! | 


é 


Post-war developments may bring plenty of 
new and difficult problems in wire, cable or 
conduit. But don’t worry—we can help you. 
Our long experience and our expanding re- 
search laboratory are at your service. If we 


don’t have the answer, we'll soon find it. 


“WALKER of Conshohocken” means 
Service. We invite your questions and your 


special problems. Write, wire or telephone 
to Walker of Conshohocken, Pa. 


Ask your local Distributor for prices and deliveries, 
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Rubber-Covered, Synthetic and Leaded 
Wires and Cables 


“Walkerflex” Non-Metallic Sheathed 
Cables 


Service Entrance Cables 
Automotive Wires and Cables 


Shipboard Cables—Leaded, Non-leaded; 
Synthetic or Varnished Cambric 
Insulation 


Electric Metallic Tubing 
“Dualcote” Rigid Steel Conduit 


“Preset-Inserts” Underfloor Distribution 
Systems 








(Here’s another ad in the series that brings a vital message to your customers.) 


How many 


“VICTORY” JOBS 


will result from 


increased use of 


It’s an exciting postwar picture any way you 
figure it. Expanded use of electricity is one of the 
brightest fields to count on for jobs for our return- 
ing service men. 

Think of the employment that will result from 
electronics alone, which includes radio, television 
and countless industrial and home applications. 
Or consider air conditioning, heating, cooking, 
lighting, refrigeration. As new and finer elec- 
trical products are developed, employment all 













trical industry, and in every other industry. 

But one thing is self-evident. Wiring will have 
to come first. Adequate wiring will be essential 
to full utilization of the electrical possibilities of 
the future. Now—in advance—is the time to plan 
for it. By all means, give it full weight in your 
postwar thinking. A 

Unwired planning will W 
cost you a whole lot more c 
than planned wiring! 4422 


KEY TO VICTORY JOBS 
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along the line will be created... within the elec- _ HELP BRING VICTORY SOONER . . . BUY MORE WAR BONDS. 


mi’ ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York 4... Sales Offices in Principal Cities 


GH al Lsor and Cable 6 of [s os Ths Life Lened of oh Hialun 
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NATIONAL PERSPECTIVE 


Men once built business careers on a local scale. The 
nore successful ones gaged the business potential of 
he community. They sought opportunities for greater 
community service. They met the local competition. 


4nd they prospered. 


Especially was this true of electrical contracting or 
notor repair. Labor problems were ironed out with 
the local union. Supply problems and price policies 
were argued with local wholesalers. ‘The steady prog- 
rss of the code structure was translated to meet local 
wnditions and practices by the local inspector. And 
Washington was far off. 


War has changed all that. Local problems, local 
plans, and local action are still the most important fac- 
tor in individual business progress. But the welding 
ofanational economy for war has broadened the scope 
of business responsibility. It has added a responsibility 
for national perspective to local operations. It has 
demanded of all business men a share of their energy 
ind thought to the solution of industry problems on a 
tation-wide scale. 


_Inour industry we have been fortunate in the qual- 
ty of leadership that the National Electrical Contrac- 
tos Association has brought to the wartime problems 
Of the electrical contractor. And the active work ‘of the 
\ational Industrial Service Association to coordinate 
lie full strength of the motor shops to meet the 
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critical shortage of motors and the great increase in 
industrial service requirements is a proud record of 
national service. 


Both of these important national groups will hold 
general meetings this month—important meetings. 
Both have continuing problems of keeping the maxi- 
mum capacity of contractors and motor shops behind 
the war effort. There are still critical problems of man- 
power and materia]s, regulations and relations with 
labor and government that must be solved. And both 
organizations offer their members an_ all-important 
national perspective on local problems. 


In the days ahead, through reconversion, through the 
opening of peacetime channels of commerce, the need | 
for strong, active national association work will be even 
more urgent. Against inter-industry competition for 
markets and a share of the consumer’s dollar—toward 
business development on a creative scale—toward mak- 
ing sound and secure jobs for returning service men— 
we shall need the best minds and the most sincere 
understanding of industry problems on a _ national 
scale that we can bring to bear. And national per- 
spective throughout the membership will be just as 
vital as it is today. 


Wia.F Btrat 















ANOTHER MESSAGE TO 
ARCHITECTS AND BUILDERS... 


telling about Electrical Contractors 
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[OR SHOP LAYOUT 
Speeds Repair 


New production methods and continuous flow 
layout speeds repair and efficiently utilizes 
floor space in prominent Southern motor shop. 


HOP output of 200 to 300 fractional 
horsepower motors a week, ca- 
pacity for handling peaks as high 

4500 and speeded repair schedules are 
the broad results of a planned layout 
ad methods program instituted at 
Southern Electric Service Company 
in Charlotte, North Carolina. 

Wallace W. Hanks, head of the com- 
pany, sought to meet the expanded 
motor service needs of the war-busy 
textile industry in the area with larger 
facilities and more effective use of ex- 
isting floor space. An addition to the 
plant was built, stripped to the barest 
essentials and devoted to storage of 
tewand used motors, controllers, wire, 
conduit and heavy materials. The re- 


lieved production space was reorgan- 
ized under the direction of the operat- 
ing division managers, Chas. A. Morris 
handling small motor repair, H. S. Fur- 
man on large equipment repair and 
James T. Meador for construction and 
industrial maintenance. The results of 
the planned production were immedi- 
ately apparent in better customer serv- 
ice and greater shop capacity. 

The new addition has permitted a 
rearrangement of benches in the small 
motor area to provide for a continuous 
flow of motor parts throughout the shop 
without loss of time and effort in han- 
dling and transporting. The accom- 
panying floor plan shows the channel- 
ing from start to finish. As one worker 


TRANSFORMER COILS are wound on this custom-built machine. Trans- 
is being assembled on left in front of machine. 
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WALLACE W. HANKS whose South- 
ern Electric Service Co. operates in 
three separate divisions, small motor 
repair, large equipment repair and 
electrical construction. 


finishes his operation he has merely to 
turn around and place the tray of 
motor parts into the hands of the next 
man performing the next operation. 

The output of the shop at present 
is between 200 and 300 fractional 
horsepower motors per week. Floor 
space and facilities give a maximum 
capacity for handling around 500 
motors per week but current material 
and manpower conditions do not per- 
mit capacity operation. In one in- 
stance, special type commutators have 
been on order for as long as 15 months. 
Turnover of manpower has been con- 
siderable, and as always, production 
suffers during training periods. A 
number of women have replaced men 
gone into the services and are proving 
satisfactory. 

Repairs are divided into five cate- 
gories for shop procedure and eventual 
billing. 


1. Minor repair — disassembling, 
cleaning, inspecting, testing, soldering, 
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Inclined _ Cleaning Motor 
: STORAGE AREA ‘ a4 a / booth Storage 
© 7o - . i] 
Sy) 5 4 Now L—-Balance ~4& 
Bs N £1 TG ~1 | and s 
12) {2 - Ss commutator ~ 
WR $}| 83 fest 
ES BY We 
is} it(\] [38 5 | x 
=F 1° a sS) 
room en ' s 
A hn) S 
Insulating bench Burn-out\ | 
ihe , - oven | Stripping }.c/s | /l41 F | 
hanch {< | 4] a] Disassembly bench 
Dip { ye ap cws y Ng 
and \ bake + 7 - je 7 x 
(1st Floor) Data %. Sd Fs DE bs 
file ~ ——a oe sa} is 
pation, | Cel [SIs 
Capacitor type £P} sis 
sub-assembly bench, 4 me MO 
e XY by « 
1 3 ; ” 
Coi # - : SUB-ASSEMBLY YAREA 4 
winders lead | 
H i fond Seer clean 
A - ZA 
\ | Repulsion-induction t Vi 
Stator 9 ~assembly bench "on 
finishing ARMATURE ’ iui desks 
and a 
connecting y — Paint Y 
= y, 
booth 
= TY f f 4 . f “Shipping 
STATOR AREA ae Finishing Storage! bench © 
Stator winding bench Dynomometer test 
APPROXIMATE SHOP LAYOUT with continuous arrows tures and stators which require’ rewinding take one IN 
showing how the motor is channeled through the small route, while their mechanical parts are first cleaned and pa 
motor repair division. Black line shows the path of a then sent to storage to await return of the frames from tes 
minor repair job (no part rewound). Red line shows the bake oven. The complete tray of parts then goes to 
path for motors requiring a rewind. Dotted line refers the machining area, and on to the sub-assembly, and ST 
to check of data files for winding information on the so on, following the same procedure as that required ins 
particular motor to be rewound. Note that the arma- for minor repair. bal 
turning commutator, and replacing all § and 
necessary parts such as brushholders, It th 
brushes, bearings, or oil wicks, andre § * © 
finishing with lacquer. i 
2. Major repair—includes all under tl; 
minor repairs, and the rewinding 0! ne 
either the armature or stator (nd Be 
both) and includes commutator. “ 
3. Complete rebuild—includes al ri 
under minor repairs, rewinding both svn 
armature and stator, and commutla- a a 
tor. 
4. Minor repair and condenser— ra 
includes minor repair and condenser a 
replacement. ; Th 
5. Major transformer—condensr a * 
repair—includes all under minor vind 
pair and replacement of transformer artes 
condenser assembly with a condenset- po 
start unit. ; : Pe 
The small motor division occupl § aNd n 
the entire second floor of the Loo pla 
ARMATURES AND STATORS to be DATA FILE where all winding in- ‘ved e up via the found 
: : and all motors received com ; 
rewound are channeled across the in- formation becomes a permanent rec- They first occupy the recelv- throu, 
sulating bench where they are pre- ord. Data is copied onto tag as a guide elevator. oo is tage taken 
pared for insertion of coils. for the winders. ing bench where the motor 
: , El 
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INITIAL TESTING is done at this bench. Depending on ALL MECHANICAL PARTS are cleaned and sent down 


type, some are disassembled before test, others after 


ramp (on worker’s left) to machining area. Shelf under 


test. Note tray with each motor and overhead trolley. ramp provides storage for armatures. 
STATOR WINDING department where coils are wound, ARMATURE WINDING department. Winding bench is 


inserted, connected, welded and tested preparatory to 


baking. (lower left) 


and given a work-and-order number. 
It then goes to the next bench where it 
is completely dis-assembled, and _ all 
parts placed in a metal tray to which 
the tag is transferred. 

Trays are then placed on the long 
test bench. The test unit rolls from 
one end of test bench to the other on a 
suspended wood trolley. This unit 
includes a radio type transformer sup- 
plying 90 mil—1200 volt test leads, an- 
other set of test leads with a watt- 
meter with scale O—1500 watts, and a 
third set of test leads with lamps in 
series for continuity test. 

The tester determines motor and 
winding conditions and marks the tag 
accordingly. If only a minor repair 
§ mvolved, that is, both armature and 
stator windings are in good condition 
and no rewinding is required, the tray 
'Splaced in the cleaning booth. Motors 
found to need rewinding are routed 
through a different channel and will be 
taken wp later. 
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against window. Lead cleaning, soldering, banding and 
testing is done on bench in foreground (lower right). 


LARGE MOTORS are given a complete dynamometer test only when cus- 
tomer requests it or when Southern Electric Service Co.’s engineers call for 
a check for their own information. All motors are given standard 4A.I.E.E. 


tests after completion of repair work. 
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ELECTRIC JIB-CRANE speeds handling of heavy equipment. Tables have 
casters to facilitate movement for proper light and working angle. 


All parts are thoroughly cleaned in a 
solvent bath and blown-off with com- 
pressed air. The tray is then slid down 
an inclined ramp to machining area. 

All the necessary machining is han- 
dled on two engine-type lathes and a 
drill press. Commutators are turned, 
shafts are machined, new bearings are 
fitted and reamed to the required toler- 
ances, and the armature is balanced. 
A three-gang stator connected to a 
test panel is used to test the armatures 
for shorted bars. The three stators are 
standard and of different size to handle 
the three more common types and sizes 
of armatures. 

The motor parts (still in the tray) 


are then passed on to one of the two 
sub-assembly benches, one for capacitor 
type and the other for RI (repulsion- 
induction) type motors. Here adjust- 
ments are made, and new switches, 
governors or short-circuiting devices 
are installed. A test unit is provided 
each employee. The test unit includes 
wattmeter, lamps, test leads with clips, 
and foot switch. The foot switch per- 
mits the worker to energize test leads 
while holding motor. After proper 
connections are tested out and soldered, 
the motor is assembled and tested for 
free and easy starting. End thrust is 
removed and the motor is passed on to 
the finishing bench where bearings are 





STOCK OF COIL WIRE is maintained in the large equipment winding 
department. A U-loop of overhead mono-rail can be switched to carry 
coils over to the transformer coil winder. 
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packed, bases are installed, and such 
miscellaneous parts as end plugs, oi! 
covers, etc., are attached. 

It then goes to the dynamometer test 
bench where it is first given a 1,00p. 
volt-to-ground test for a few seconds, 

The dynamometer is then set for 10) 
percent overload to check Starting, 
brush-setting and breakdown torque, 
Load is then dropped to normal fo; 
a check of normal running curren, 
The commutator is polished with , 
polishing stone during this normal ryp. 
ning test. 

The load is still further reduced ané 
by restraining rotation with his hands 
the tester checks capacitor motors for 
dead spots. As a final dynamometer 
test, enough load is added to check 
locked-rotor conditions. 

The motor is then painted in the 
spray booth with a clear, quick-drying 
lacquer, packed and ready for delivery. 


Rewinding 


If, during the initial test, it is found 
that either or both the armature and 
stator require rewinding, the tester first 
checks the data file for the winding 
information on that particular. make 
and type of motor. If the data is not 
there or does not correspond to the 
actual winding, he tabulates the com- 
-plete winding and sends it to the data 
file where a permanent record is made 
on separate file cards for armature and 
stator. Both armature and stator iron 
are then stamped with the job number 
for absolute identification after it has 
been rewound. 

The stator (or armature, or both) is 
then sent to the stripping bench and 
burn-out oven, while the tray of me- 
chanical parts (carrying the job tag, 
the number of which is stamped on the 
stator iron) goes to the cleaning booth. 
From the cleaning booth, the tray 's 
transferred to storage racks to await 
the return of the stator from the bake 
oven. 

After the coils have been removed 
the stator iron is cleaned and buffed 
and sent to the insulating bench where 
insulation is cut and inserted into the 
slots. The data file occupies one corner 
of this bench, and while one employee 
insulates, another fills out complete 
winding information (from the file 
card) on a tag which is attached to the 
part to be rewound. Ja 

Stators go to the stator winding 
bench where coils are wound and 1 
serted. Connections are then “ 
temporarily by twisting, and tested. ; 
permanent connections are then made 

[Continued on page 177] 
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FIRST FLOOR 


PLANNED TO ACCEPT postwar development of 
electrical products the electrical home of 194X will 
be ready in wiring capacity and convenience for a 
new scale of electrical living. 


lectrical Living in 194% 


Previewing the market potential for electrical prod- 
ucts in the postwar home, a broad educational pro- 
gram by Westinghouse emphasizes modern wiring 
as the first big job. Here is realistic planning. Here 
is strong promotion that will bring direct benefits 
to the electrical contractor. 


units or more annually in this coun- 

try of ours, for a period of at least 
ten years, is well established. This 
smecessary to keep American housing 
‘andards on a basis with the balance 
i our living economy. Annual net 
family increases — replacements of 
mits destroyed by catastrophe—or 
(emolished as sub-standard or for 
commercial expansion require about 
0000 new units annually, while for 
the past ten years our building rate 
las been at the yearly average of only 
‘9000 units. This has created a huge 
backlog. 

Need, however, is one thing. Con- 
vetting this need into actual houses is 
{ute another. It will require the con- 
‘rted effort of the entire housing in- 
dustry to produce a better package— 
— living unit—in order for this 
- to appeal to the consumer on a 

ciently strong basis to compete 
‘galnst the automobile, the delayed 
"wation, fur coats, jewelry, and a 


fa need for one million housing 
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By I. W. Clark 


Better Homes Department 
Westinghouse Elec. & Mfg. Co. 


thousand other consumer items which 
will be strenously fighting for a share 
of the surplus consumer dollars that 
will exist at the end of the war period. 

A careful check of data compiled by 
the country’s leading authorities indi- 
cates that one should expect housing 
construction to develop on the follow- 
ing approximate schedule: 

First year—350,000 to 400,000 units 

Second year—500,000 to 600,000 


units 


Third year—700,000 to 800,000 units 

Fourth year—900,000 units 

Fifth year—1,000,000 units or more 

These figures are reasonable and 
within the ability of the housing indus- 
try to accomplish and the public to 
absorb. 

New housing, however, is only a 
part of the story. When the war is 
over, 15 years will have elapsed since 
there has been any important amount 
of modernization or repair. A crying 
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ENOUGH OUTLETS, enough circuits 
for proper load distribution, modern 
circuit protection will be featured in 
the postwar home. Figure 2, the laun- 
dry and kitchen and Figure 3 the 
utility room show a pattern of circuits 
and outlets that will clear the way for 
electrical growth. 
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need for fundamental repairs and a 
tremendous demand for modernization 
of our present housing structures have 
existed for many years. During the 
transition period from war to peace, 
repair and modernization should be the 
major factors in our housing efforts. 
With proper stimulation, the number 
of dollars which will be spent in the 
first one or two years immediately fol- 
lowing the war for modernization and 
repair will not only equal, but will 
probably exceed by from 25 percent to 
50 percent, the number of dollars spent 
on new housing construction. 

New housing construction of the 
magnitude just projected will require 
large volumes of permanent public 
works, such as—streets, sewers, water 
systems, sewerage disposal plants, 
play-grounds, schools — commercial 
and public buildings. This volume is 
estimated to be at least equal to the 
number of dollars invested in new 
housing. A great deal of this “heavy 
construction” should take place in ad- 
vance of actual housing operations. 

The actual potential of the three 
phases of the total housing market :— 
1) the new ;—2) the modernization ;— 
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and 3) the permanent public works 
and commercial buildings represent a 
major opportunity for the electrical 
industry. It will be the first peak 
housing cycle in which electricity has 
played an important part. 

The success of our participation in 
postwar housing, in fact in all electri- 
cal contracting and merchandising, 
will depend upon just how well we 
promote our wares—upon our close 
cooperation with the housing industry 
—upon how well we do our jobs. 


The Electrical Home of Tomorrow 


All signposts indicate that all new 
homes of 194X will be electrical. 
Strong indications point toward a 
greater use of electricity in existing 
homes. Both of these factors are based 
upon the following points: 

(1) Electrical energy has been a 
major factor in the vast and amazing 
production of war goods and materials. 
Its production has been greatly ex- 
panded. As we turn from war to peace, 
vast amounts of energy will be avail- 
able to play a major part in raising the 
standards of American living. 

(2) Never in history has man had 


as flexible a source of power and 
energy as that of electricity. 

(3) The history of rate structures 
over the past two decades has been one 
of greater service and lower cost to 
the ultimate consumer. Electrical 
power is the least expensive of al 
“essential household services”. 


Wiring Is Bottleneck 


A long and careful study has rt 
vealed a serious and major bottleneck 
to future home load building pro 
grams. House wiring has not kept 
pace with increased appliance use, not 
with the increased wattages as 4) 
plied to individual units. 

Wiring in better than 95 percent of 
America’s homes is inadequate bo 
carry efficiently the present lighting 
and appliance loads. Corrective action 
is a must in both new and old homes. 

The penalty that is placed upon the 
sale of some major appliances as the 
range, water heater, and the drier, - 
cause of inadequate wiring, has greatly 
retarded the use of these importatt 
units in many areas. It has depriv 
thousands of home owners who ca 
use appliances of this nature of the 
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convenience that it can bring to them. 

A study of service problems indi- 
ates clearly that far too high a per- 
centage of service calls, including 
hose of changing fuses, are caused 
sot by defects or imperfect perform- 
ances on the part of the appliances, but 
ty poor wiring, overloaded circuits, 
insufficient outlets, and improper and 
antique circuit protection. 

Any program that increases the ap- 
pliance load in the average home must 
be accompanied by a well-organized 
wiring activity. : 

Every appliance, be it of the small 
table variety or a major unit, has a 
witing characteristic and should be 
gid with full knowledge to the pur- 
chaser that only when these character- 
istics are satisfied will the appliance 
render its intended efficiency. 

The Adequate Wiring Bureau has 
struggled long with this problem. 
Some progress has been made—a great 
deal remains to be accomplished. It 
isan industry problem, the solution of 
which- will require an all out coordi- 
sted effort on the part of every con- 
tactor—every electrical manufac- 
turer, every architect, every engineer 
and every utility as well as bankers, 
insurance companies and _ Federal 


Financial Institutions—if the goal of 
the potential kilowatt hour consump- 
tion—of full appliance use—of elec- 
trical living—is to be accomplished. 

Realizing the importance of this 
matter, we have developed an educa- 
tional program for use by the con- 
tractor and the electrical manufac- 
turer, every architect, every engineer, 
the builder, the utility, the banker and 
the insurance companies. Dedicated 
to the consumer it builds a story of 
comfort, convenience, the joy of elec- 
trical living and the fundamentals 
necessary to its efficient operation. We 
hope to establish in a practical way the 
advantages of the electrical way of 
life. 

Four basic premises are: 

(1) Enough outlets for present and 
anticipated appliance and lighting 
needs. 

(2) Enough circuits to distribute 
the electrical load properly. 

(3) Modern protection for all elec- 
trical circuits. 

(4) Wiring and wiring devices of 
high quality. 

The clearing of the inadequate wir- 
ing bottleneck is a must to the archi- 
tect, the engineer, the builder and the 
contractor in developing a better hous- 


ing package in the home of tomorrow, 
whether it be a new or a modernized 
residence unit. 

It is an industry problem that will 
take the wholehearted cooperation—a 
carefully coordinated program—par- 
ticipated in by every branch—every 
individual in the housing industry and 
its allied interests. 

The technique of using a complete 
room with the electrical installations 
in their proper setting—a part of the 
whole room, with all of its beauty, its 
comfort, its convenience effectively 
displayed and known as ensemble sell- 
ing 1s adaptable not only to the kitchen, 
but to the laundry—the utility room, 
yes, even to living rooms, bedrooms 
and baths. As a matter of fact, ensem- 
ble promotions will apply to the entire 
home— the complete living unit in 
194X. 

The complete kitchen has in the past 
been considered to consist of a range 
and refrigerator, with possibly a dish- 
washer and disposal unit. Too little 
emphasis has been placed upon the 
better location and greater use of the 
roaster, coffee maker, toaster, electric 
mixer, waffle maker, kitchen ventilat- 
ing fan, and the radio. 


[Continued on page 176] 








INBUILT FLUORESCENT LIGHTING, split control 
plug receptacles and plenty of circuits feature the bed- 
room and living room of the 194X postwar electrical 
home shown in Figures 4 and 5 below. Wiring and 
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wiring devices of high quality and capacity will set the 
stage for postwar appliances, radio, television and new 
home lighting techniques. And new standards of com- 
fort, convenience and better living will come. 
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DRYING 
TURNTABLE, 
driven by a 
small motor, 
prevents burn- 
ing. 

















nnn 
“ 


Lower bail 


Learinig 








> 














DETAIL of turntable drum and 
bearing support in the steel tube 
test. 















































GEAR REDUCER and belts pro- 
vide 40 rpm turntable speed from 
1750 rpm motor. Construction is 
sturdy. Base is mounted on casters. 
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table for 
adiant Dryin 


Drying time for motor armatures is speeded 
and burning prevented by rotating the work. 


By Henry 


prietor of the Electric Motor 

Service Co., Salem, Ore., has 
been using infra-red lamps for the 
past 18 months in drying armatures 
and complete stators. However, he 
has had trouble due to burning in 
spots and considerable time was lost 
in turning the work to prevent this. 
So he recently designed and built the 
motor-driven turntable shown in the 
photograph and drawings. Normally, 
it cuts down the drying time 60 to 70 
percent and once the job is started it 
requires no further attention until 
completed. 

Upon a metal base rolling on four 
casters, a steel tube post approxi- 
mately six inches in diameter is welded 
in place vertically. On the inside at 
the top a Timken roller bearing race- 
way is let in, while a ball bearing is 
mounted in the lower end. These 
bearings are arranged to carry the 
spindle of a truck axle. On the top is 
mounted the drum or housing from the 
same truck assembly, the outer surface 


R VAN ORTINGHAM, pro- 


W. Young 


of which has been turned down to 
cylindrical form to make a pulley. The 
circular turntable, of 4-in. plate, 2 
inches in diameter is mounted on top 
of the drum. 

The turntable is rotated by means 
of a 1/6th h.p. motor mounted on the 
base and driving by belt a gear reduc- 
tion, which is nothing more or less 
than the gear assembly of a creail 
separator operated in reverse, shown 
schematically in the drawing. The 
shaft of this is fitted with a pulley 
which is belted to the drum, revolving 
the turntable. 

The lamp installation consists of 
four portable stands carrying four 
lamps each with the total load equal- 
ling four kilowatts. 

Stator coils are still dried in an ove? 
In heating prior to stripping, howeveh 
the lamps are used and the work 
mounted on the turntable. In this 
case the ends of the coils are cut 0 
and the heat applied with the table sta- 
tionary. About half an hour Is fe 
quired to soften the varnishes. 
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SPECIAL general meeting of the 

members of the National Electri- 

cal Contractors Association is 
cheduled for the Hotel Jefferson at St. 
Louis, Missouri, April 15 and 16. A 
necting of the National Apprentice 
Training Committee preceding the 
General meeting, will be held on April 
(3 and the National Executive Com- 
nittee will meet on April 14. 
One of the important matters that 
vill be acted upon at the General 
Meeting will be proposed amendments 
the NECA Constitution changing 
the governing body of the Association 
by providing for a Board of Gover- 
wors, composed of a _ representative 
fom each of the Chapters, and an Ad- 
ministrative Committee composed of 
the president, six vice-presidents and 
the chairman of any Special Benefit 
Activity committee, who will be re- 
ponsible for the management and ad- 


ministration of the affairs of the Asso- 
ciation in place of the present Execu- 
tive Committee. 

A promotion campaign to reach 
postwar markets will be presented to 
the conference by Walter Funnell and 
Frank C. Peterson of the Alan Bridg- 
man Sanger Agency. 

Joseph D. Keenan, vice-chairman, 
WPB will discuss reconversion to 
civilian production. Labor leaders in- 
cluding E. J. Brown, president, 
IBEW and M. H. Hedges, co-chair- 
man of the Labor-Management Com- 
mittee will discuss employment stabil- 
ization and the future of the industry. 

Arrangements for the meeting are 
under the direction of Pres. R. W. Mc- 
Chesney, the executive committee and 
committee chairmen and General Man- 
ager L. W. Davis... NECA national 
headquarters- are at 633 Investment 
Building, Washington 5, D. C. 





Saturday, April 15 


"Charting Our Postwar Course" 
Robt, W. McChesney, President 
NECA, Washington 


"Promotion Program to Reach Postwar 
Market" 
Walter Funnell and Frank C. Peter- 


son, Alan Bridgman Sanger Agency, 
New York . wily 


Reconversion to Civilian Production" 
Joseph D, Keenan, Vice-Chairman for 
labor Production, War Production 
Board, Washington 


“Stabilizing Employment" 
- J, Brown, President, International 


Brotherhood of Electrical Workers, 
Washington 


Our Future in the Industry" 

Marion H. Hedges, Co-Chairman, 
Labor-Management Planning Com- 
mittee for the Electrical Construction 


Industry, Washington 


a 





NECA TENTATIVE PROGRAM 
Hotel Jefferson, St. Louis . 


Open Forum—Labor-Management Pro- 
gram 


Sunday, April 16 


"Overall Apprenticeship and Training" 
E. H. Herzberg, Chairman, National 
Apprenticeship Training Committee, 
Milwaukee 


"Apprentice Training for the Postwar 
Period" 
William F. Patterson, Director, Ap- 
prentice-Training Service, War Man- 
power Commission, Washington 


Open Forum — Industry Training Pro- 
gram 


Discussion and action by NECA mem- 
bers on Amendments to Constitution 


Discussion and action by NECA mem- 
bers on National Business Promo- 
tional Program 


Organizing the National Program 
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NECA SPECIAL MEETING 


Electrical contractors to conduct general confer- 
ence in St. Louis April 15 and 16. Constitu- 
tion changes and postwar plans to be discussed. 





NECA President Robt. W. McChesney 





NECA General Manager, Laurence VW. 


Davis 
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NISA President Charles C. French of 
St. Louis 


RUGBY H. ST. JOHN, Chief, Electri- 
cal & Mechanical Section, Service 
Equipment Division, WPB, Washing- 
ton, who will be one of the speakers 





NISA Executive Secretary Fred B. 
Wipperman 





c= he Al 


4. Rees 


IN CINCINNATE 


Motor shop operators will meet for 1944 War Conference in Cincinnati April 
12 and 13. War regulations, better methods, to head meeting discussions. 


S\HE annual meeting of the National 
i Industrial Service Association, 

streamlined to the business essen- 
tials of a wartime conference, is sched- 
uled for April 12 and 13. Members 
of the motor shop operators group 
will meet in Cincinnati at the Nether- 
lands Plaza Hotel for sessions de- 
veloped around two main themes: the 
contributions of the industrial electric 
service industry toward 

(1) finishing the job of winning 
the war, and 

(2) meeting the problems that will 
come after. 

Mid-week sessions were chosen to 
avoid travel peaks and centrally lo- 
cated to be readily accessible to mem- 
bers from all parts of the country. 

Future developments in CMP regu- 
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lations with special emphasis on the 
problems that affect the motor shop 
will be discussed by Rugby H. St. 
John of the War Production Board. 
Other Washington bureau chiefs will 
tell how the distribution of surplus 
materials is shaping up. Other prob- 
lems of national interest including 
the critical materials situation and 
manpower scarcity will be discussed. 

One session is scheduled to review 
efforts of NISA and individual shops 
to improve management and shop 
operation. A demonstration and con- 
test between various bookkeeping and 
accounting systems will be staged to 
bring out the possibilities of improved 
management and control procedure 
through properly designed bookkeep- 
ing practices. 


Entries in the NISA Award cot- 
test, a prize competition on improve 
shop methods, will be placed on dis- 
play by the Award Committee and 
the prizes will be formally awarded 
at the annual dinner. 

Several important committee 1 
ports are scheduled including that of 
the War Coordination Committee 
which will be presented by Chairman 
William J. Wheeler of New York. 
New York. 

The sessions will be conducted by 
President Charles C. French of St. 
Louis with the assistance of the offi 
cers, committee chairmen and Exect 
tive Secretary Fred B. Wippermé 
NISA national headquarters are 
cated at 200 North Broadway, t 
Louis 2, Missouri. 
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How to figure cable instal- 


lation time under varying 





methods of layout and job 


set-up. 


By Leo W. Witz 


| Continental Elec. Construction Co. 
Chicago, IIl. 


completed electrical contract that 

can be accomplished with as many 
varied mechanical methods as the in- 
sullation of cable in conduit. Fortun- 
, ately, the method to be employed on any 
il pecific job can be accurately fore- 
en by a qualified estimator at the 


[ons is probably no portion of a 
















Be time of the estimate, and quick “pencil 
gineering” at that time can result 
far more accurate estimates, as well 

d con- | Stablishing the mechanical pro- 

proved “tlre to be employed, and the acces- 

yn diss § °° duipment to be used. 
se and | Of necessity, the use of labor units 
warded | they relate to a given quantity of 
a which may be installed in 
ze re Bl ~Ways, requires intelligent 
that of italysis by experienced estimators. It 
mittee JS Possible to establish accurate 
sirman iits which will be a mere mathemat- 
York. tal calculation to be entered against 

‘given quantity of material without 
ted by Sideration for the job conditions 
of St gtd the job methods to be employed. 

e off , a ‘cover-all” unit is established, 

Exect- “ao to relatively similar jobs 

ermatl. Wg €xamining the installation, the 

re lo B'Mator is indulging in generalities 

y, ote ; may strike a fair average for 

Years estimating, ‘due to compen- 
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STIMATING CABLES 
Conduit 


EXAMPLE NO.1 
3470-22" 





Normal “pull” set up would be to pull from points %” and “B” with “set-up” 


at point Tr By doing 
cola pall 600 ft of cable (plus 
if: and “C’ to “B” with “set 


2. Set up at “C7 pulll fo ? 
splice at "D%- cable pull To 


sating factors afforded by “loose” 


units, but which may be high or low 
on specific installations. 

The discussion hereinafter con- 
tained relates to the installation of 
Type R cables in a conduit run which 
is essentially HORIZONTAL, with 
short vertical runs at the extreme ends 
of the pull. This is usually the type 
of pull encountered, and the mechan- 
ical methods to be employed on long 
vertical pulls are so varied due to job 
conditions, that each should be con- 
sidered separately. 

The probable labor items compris- 
ing a total cable installation can be 


“DS set up 
900 Ft. 
(No scale) 





job in this manner on a 3-wire pull you would 
jecting cable). If pull were from A’ 


at point A, Cable pull would 


ft. since all 600 ft would have fo be pulled from ‘A’ 


gies enn 0 i 
ods normally employed:—l. Pull from A’ and Zi outing 20 at. 

"DY which’ is in the conduit run to facilitate 
(3-wire pull), since 600f. will be pulled 
from “D” to “Bt ; 


at “BY pull to “D’ and 


listed as follows: 

1 Measurement of quantity of cable 
to be pulled in conduit. 

2 The installation of a tape. 

3 Transporting reels, etc., from 
point of original deposit to “set-up” 
location. 

4 Jack up reel or reels, removing 
specific lengths of cable if necessary. 

5 Fasten cables to pulling tape or 
cable. 

6 Setting winch, snatch blocks, etc., 
if necessary. 

7 Pull cable. - 

8 Clean up. 

A labor unit, being formulated to 
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include the necessary operations with- 
out regard to their chronological se- 
quence, should include as many labor 
operations as can be grouped within 
the one unit, to simplify the estimating 
problem. For purposes of convenience, 
therefore, the entire labor job has been 
divided into three tables, with an ac- 
companying graph illustrating the in- 
stances when mechanical assistance is 
normally required. 

Table No. 1 embraces the opera- 
tions of measuring the conduit run, 
installing tape, pulling in larger pull- 
ing cable, etc., and fastening the tape 
to the cables to be pulled. In measur- 
ing the conduit run, each “run” is 
considered a continuous raceway from 
one enclosure to another. A submain 
400 feet in length with a pullbox at the 
center point would constitute two 200 
feet runs. This is established because 
the labor operations have to be repeated 
for each run. The job of measuring 
each run and installing a tape therein 
are relative to the length of the respec- 
tive runs. The job of fastening the 
cables to the tape is relative to the 
size of the cables. The items can be 
covered by one unit relating almost 
entirely to the length of the conduit 
runs, but also covering the additional 
labor of fastening a larger cable as 
compared with fastening the smaller 
sizes. 

Table No. 2 covers the cable prep- 
aration which includes additional 
transportation of the cable after initial 
delivery, jacking eels, removing 
necessary quantities of cable, and lay- 
ing them out preparatory to the actual 
pull. This table also includes moderate 
clean-up such as removal of reels, etc. 
It does not include any unusual trans- 
portation. In preparing cable for 
pulling, it is well to remember that in 
over 90 percent of installations ob- 
served it was necessary to remove 
cable from the reels and lay them out. 

This sounds very inefficient, but 
normally the cable pull on long runs is 
fed from a pull box both ways. If the 
cable is on separate reels, half of the 
pull can be made from the jacked reels, 
but to accomplish the other half means 
to either cut the cables, pull in the 
other run and splice at the pull box, or 
take the cable off of the reels. Even 
under relatively ideal conditions, 
where no pullbox has been inserted in 
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TABLE No. 1 


“SET UP'’ PREPARATORY TO PULLING CABLE 


Includes measuring each conduit run, instgiling tape, and fastening cable to tape, or access: ry de 


Length of 

Conduit Run #14 to #10 
Oo -25’ te) 
26’ -50’ $5 
51’ -100’ A) 
101’-200’ .85 
yioh Bex Tele 1.00 


TAPLE No. 2 


#8 to #1 #1/0 to SOOMCM Over 5¢ 
.60 -90 
.75 1.05 
.90 1.20 

1.05 1.35 

1.20 1.85 


“SET UP’’ PREPARATORY TO PULLING CABLE 


Includes normal moving from point of original deposit on job site, jacking reels, unreeling ne 
quantities of cable, and laying cable out for pull. Units apply to each cable in pull 


multiply applicable unit by 3) 


LENGTH OF TOTAL CABLE PULL DETERMINES UNIT TO BE APPLIED. 


0’ to 25’ 
-05 -10 
.10 15 
05 -20 
-20 ye 
-22 -28 
24 31 
-26 ( 34 
a0 38 
P } / 42 
35 y .46 
39 -50 
44 eT) 
48 -62 
.53 .69 
-58 .76 
.64 a ) 
70 -90 
76 97 
-84 1.07 
-95 1.25 

1.05 1.40 

1.15 1.55 

1.25 1.70 

1.35 1.85 


the run, due to attendant priority re- 
strictions the contractor cannot send 
three 500 feet reels of cable to a job, 
pulling 200 feet from each and return- 
ing the balance to his stock. Where 
floor space limits the method of feed- 
ing and it is necessary to have reels 
jacked up at the feed point, it then 
becomes necessary to either pull 
through any pull boxes which may be 
in the conduit run, or pull from two 
or more points and splice. It is well 
to remember that in pulling the cable 
through a pull box, the pull quantity 
of single conductor cable is increased. 
For example: If a 200 ft. run of three 
cables has a pull box in the center 
point of the run, and if the cable is 
to be drawn through the pull box, in- 
stead of pulling 600 feet of single con- 
ductor cable, 600 feet is being pulled 
to the pull box and 300 feet to the 
other terminal. Although the total 
quantity of wire would measure 600 
feet the amount of cable pulled was 
the equivalent of 900 feet. 

The unit set forth in table No. 2 
applies to each cable in the pull. If 
three cables of one size and a smaller 
neutral cable were used, the total labor 
unit for the cable preparation would 
consist of the totals of the four cable 
units. 


26’ to 50’ 


51’ to 100’ 101’ to 200 





Table No. 3 covers the cable pull 
only. The unit applies to single cor- 
ductors. If four conductors of a given 
size are being pulled in one conduit 
the unit would be found in colum 
headed “four cables in same conduit’ 
The quantity would be the cable tot 
length, and not the length of the cor 
duit run. Hence in a 200-ft. conduit 
run with four cables, the unit would lk 
multiplied by 800 feet. To the actu 
cable length must be added the quant 
ties of excess pull, where the cables 
pulled through a pull box, as described 
above. 

The graph is based upon the pulling 
by hand of 120 Ibs. per man, around 
two elbows. Since it is very diffcth 
to contemplate the number of me 
which will be on a job at a give 
time, it was estimated that two met 
pulling would be the usual conditiot, 
with one man feeding the cable. Whet 
the cable weight exceeds 120 Ibs. pf 
man pulling, the cable pull becomes 
difficult. The efficiency factor of met 
pulling falls greatly when more 
two coordinate the pulling press 
The use of a snatch block 1s usually 
imperative on an under floor ru 
where the cable must be pulled UF 
Usually the snatch block cat 
mounted above the conduit and ™ 
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more than 12’ above reels or floor, add 
entages to pull labor units: Per Foot 


Per Additional 
Ft. Above 12’ 
» 8 Va % 
2 1 %o 
4/0 1-4 % 
to 500 2 %o 
to 1000 3 


ed at 16’ add 8% to pull unit. 


H is required add 3.00 hours per winch set up. 
CH BLOCK is required add 1.0 hour per set up. 


winch set on the floor below it. There 
is equipment now on the market 
which clamps to the conduit and does 
uot require a snatch block. 

For purposes of clarification sample 
wtimates, based upon Example No. 1 
and Example No. 2 consisting of three 
40 cables in a 24-in. conduit follow: 





Table No. 12 @ 1,20 .. 2.40 

Table No. 2—3 @ 33... 2 

Table No. 3—600 @ 21.9... 13.14 
18.39 hrs. 


Graph—Can be pulled with- 
out winch 


Example No. 2 
Option No, 1—Pull Through Pull Box 


Table No. 1—3 @ 1.20 3.60 
Table No. 2—3 Oo i25.... are 
Table No. 3—1200-ft. @ 
Aone 26.28 
33.63 hrs. 


Option No. 2—Pull Two Ways & 
Splice 


Table No. 1-3 @ 1.20 3.60 

Table No. 2-3 @ .74..... 2.22 

Table No. 2—3 O74 .... 2a 

Table No. 3— 900-ft @ 

; | ee 19.71 

plice 34/0 cables @ 1.3 3.90 
31.65 hrs. 
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In the first option there is only one 
wire preparation and layout, but there 
is an excess pull by pulling through 
the pull box. In option two, the wire 
preparation has been shown twice 
because two separate cuts of cable are 
being fed at two locations, which re- 
quires a duplication of the labor items 
covered in Table No. 2. No winch 
was required because reference to the 
graph shows the cable pull just within 
the limit of efficient hand pulling. 

To intelligently use the tables set 
forth, the following is necessary: 

1. While measuring the submains, 
for conduit quantities, make a rough 
pencil sketch somewhere on the esti- 
mate of the lengths of the run and the 
estimated insertions of pull boxes. 

2. Refer to Table No. 1 for each con- 
duit run. You will note that Example 
No. 1, shown above, has two conduit 
runs, while Example No. 2 has three 
conduit runs, since the pulling tape 
will have to be inserted three times 
and the cable fastened to it three times. 

3. Refer to Table No. 2 for the unit 
to apply per cable in the conduit, since 
each cable or reel must be prepared. 
It is well to remember that even though 
you have two conduit runs, you will 
only have one cable preparation since 
cable can be laid out once for the 
whole run. Where several separate 
pulls and subsequent splices are to be 
made, it is necessary to apply Table No. 


2 as many times as it applies to the 
operation. Hence, in Example No. 2, 
Option No. 2, it was necessary to 
apply Table No. 2 twice. 

4. Refer to Table No. 3 for the actual 
pull only. 

5. Refer to graph to see if mechan- 
ical aid is necessary, and if it is, apply 
the unit. The “pull” labor units do 
not vary with the length even though 
the weight increases and should be- 
come harder with the increased length, 
but the tables have been designed for 
hand pull as long as it is efficient, and 
then employing the use of proper 
mechanical equipment, which nullifies 
the increased weight being pulled. 

6. If winch cannot be set up effect- 
ively without use of snatch block, add 
the unit set forth. 

The entire system may appear réla- 
tively complicated at first examination, 
but it can be easily digested, and it 
can be converted into a more personal 
unit system, by altering the “pull” 
units to suit the type of labor, etc., 
available in the community. If exam- 
ination. and test cases are applied the 
system can be employed with an ex- 
tremely high degree of efficiency in 
estimating, since the entire operation 
of installing cable is a relatively 
“rough” labor job, not requiring spe- 
cialists, etc., and will not vary as much 
as operations which are contingent on 
the use of highly skilled labor. 
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ELECTRONIC MOTOR DRIVE 


Electronic control, high cycle power and trolley bus 


duct are features of this machine-tool installation 


ing to be the long awaited solution 

to many industrial application prob- 
lems. It has many important features 
and advantages over other types of 
drive previously employed. Grid-con- 
trolled thyratrons supply rectified d.c. 
current from a single phase a.c. source 
to the shunt field and the armature, 
separately fed and controlled. Phase 
displacement of the alternating voltage 
on the grid of the tube, controls the 
current passing from anode to cathode. 
If the grid is exactly in phase with 
the anode voltage, the tube is turned 


|; LECTRONIC motor drive is prov- 


oo nek, 


completely ‘‘on”, whereas if it is 180 
deg. out of phase with the anode, the 
tube is shut completely “off”. Thus 
the output voltage of the two armature- 
tubes can be varied from zero to maxi- 
mum which, with full-field, will vary 
the speed from zero to base speed rat- 
ing. Then decreasing the output volt- 
age of the field-tubes weakens the 
shunt field and increases the speed 
on up to maximum. The entire range 
of speed is controlled from the single 
dial of a potentiometer, half the dial 
covering the armature control range, 
the other half covering the field con- 


ELECTRONIC MOTOR DRIVE is used to move the carriage of this 
Onsrud milling machine back and forth over the work (aluminum 
stock) secured to the stationary bed. Each of the bus ducts are three 


conductor. 


The two reels hanging from the bus-duct-support carry 


synthetic rubber hose aboard the traveling carriage to supply cool- 


ing oil for the motors and cutting oil for milling operations. 


Note 


the rubber-covered flexible conduit from junction box in center to 
the horizontal cutting motor. Operator is pre-setting speed adjustment 


at pushbutton station potentiometer. 


trol range. Two dials are generally 
supplied on the pushbutton station g 
that both a forward and reverse speed 
may be preset ; pressing either forward 
or reverse button will give operation 
in the desired direction at the desired 
speed. For a more complete explan- 
tion of this newly developed electronic 
motor drive see Electrical Contracting, 
November 1943 and page 108 this issue. 

The accompanying pictures show a 
typical application of this new drive to 
an Onsrud spar milling machine in- 
stalled at Brewster Aeronautical Cor- 
poration, New York City. The m- 
chine is used exclusively for milling 
aluminum stock into aircraft parts. 
The bed of the machine is stationary, 
while the carriage (on which is mount- 
ed all the cutting motors) moves back 
and forth making the required cuts. 
An electronic motor drive is used for 
controlling the carriage movement. 
Four separate mountable pieces of 
equipment are entailed in the carriage 
drive. One—the anode transformer 
which takes 208 volt 60 cycle single 
phase power from the overhead trolley 
duct and transforms it to the correct 
voltage required for supplying a stand- 
ard d.c. motor with rectified current. 
Two—the main panel control cabinet 
in which is mounted the four thyra- 
trons, the seven radio-type control 
tubes, the anode fuses, filament trans 
formers, adjusting potentiometers and 
all the accessory elements such as ca 
pacitors, resistors, etc., required for 
successful operation of the electronic 
circuits. Three—the pushbutton station 
which is provided with a forward and 
reverse potentiometer, forward and re- 
verse pushbuttons and a stop button 
Four—a 230 volt d.c. motor rated two 
horsepower. 

The motor is geared down to the 
stationary bed of the machine, and as 
it operates in forward and reverse tt 
moves the carriage back and forth 
over the work. The speed range ™ 
this particular. case is such that the 
carriage speed may be varied from one 
foot per minute to 18 feet per minute 
The bed-speed-regulation for any Pr 
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ff ALUMINUM MILLER 





directly into the end of the duct. 


set speed is held automatically by elec- 
tronic control to very close limits over 
the entire load range from no-load 
to full-load. 

Cuts are made only in the forward 
direction at any required preset speed. 
The carriage is then returned at full 
speed for the next cut. 

Four cutting motors are provided 
on the machine—two horizontal and 
two vertical. The two vertical motors 
are rated each 15 horsepower, 10,000 
tm. The high speed motors are 
supplied with 440 volt, 180 cycle power 
from an induction frequency changer 
set located near the machine. 

The two horizontal motors are each 
rated 30 horsepower, and operate from 
4208 volt, 60 cycle supply. In order to 
get a smaller external circumference 
on the two horizontal motors, two sep- 
arate stator windings rated 15 hp. 
each are used with two 15 hp. rotors 
mounted end to end on the same shaft. 
The motors are cooled by circulation of 
cutting oil through the outside jacket 
ofthe stators. This cutting oil is the 
atte oil used in cutting operations. The 
ll is piped aboard the carriage via 
‘ynthetic rubber hose. Hanging from 
the same overhead support that car- 
es the trolley duct, are two spring- 
Wound reels that pays out the hose 

[Continued on page 121] 
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RISERS FROM THE CARRIAGE support the collectors. 
Three runs of 3-conductor Bull Dog bus ducts carries 
the power aboard the carriages. Two outside runs sup- 
ply 208 volts 60 cycle. Center duct supplies 440 volt 
180 cycle 3 phase power for high speed vertical milling 
motors. Note pull-box at end of duct. Knockouts open 
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BATTERY OF SAFETY SWITCHES and control break- 
ers are mounted on the brick wall within a few feet of 
the machine. Tailor-made wiring trough beneath the 
switches carries all circuits. Frequency changer set is 
located at right. 208 volt 60 cycle induction motor 
drives a 440 volt 180 cycle induction generator to sup- 
ply high speed cutting motors. 


Sec RE we 





THYRATRON TUBES, which convert a.c. to d.c. for the carriage drive motor, 
are mounted on this hinged panel of the Thy-Mo-Trol control cabinet. Two 
center tubes supply field current. Two larger outside tubes supply the heavier 
armature currents. The seven radio-type control tubes and the six adjustment 
dials can also be seen in the upper part of the panel. On either side of the 
upper sub-panel is a cartridge fuse connected into the anode circuit for short 
circuit protection. The d.c. driving motor is mounted directly behind this 
cabinet. The various circuit breakers are also mounted behind this cabinet. One 
of the horizontal cutting motors can be seen with two nameplates—one for each 
15 hp. winding. Rotors are mounted on same shaft for a 30 hp. motor rating. 
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OUTDOOR GROUNDING and 


A discussion of factors influencing outdoor grounding 
connections, methods of reducing ground resistances and 
test procedures for measuring those resistance values. 


HE wartime wave of non-steel 
T plant construction led to an ex- 
tended use of ground rods on 
secondary electrical distribution cir- 
cuits and made the electrical contractor 
and inspector more conscious of arti- 
ficial, driven grounds and their in- 
herent problems. 
Before discussing factors that 
normally influence the effectiveness of 
driven grounds, let’s determine the 


purpose of a ground connection. The 
Bureau of Standards Technologic 
Paper No. 108 on “Ground Con- 


nections for Electrical Systems” points 
out that a ground connection should 
keep some point in an electrical circuit 
at or as near as practicable to the 
potential of the ground to insure safety 
to life and property and to provide in- 
creased convenience and continuity of 
service in the operation of an electrical 
system. 

The term “ground” may mean 
either the soil itself or the conducting 
bodies in contact with or extending 
into it—such as water and gas pipes, 


iron poles, building steel, etc. There 
may be a considerable flow of current 
through the ground connection with a 
possible increase in potential, above 
that of the ground, in the circuit or 
conducting body. The resistance: of 
the soil to this current flow determines 
in a large measure the effectiveness of 
the ground. 


Effect of Soil on Resistance 


Although the earth may be consid- 
ered as a conductor with practically 
unlimited capacity and negligible re- 
sistance, all connections to the earth 
will not have the same characteristics. 
The electrical conductance of any soil 
is by means of the electrolytes formed 
by moisture combining with soluble 
acids, alkalies and salts. The specific 
resistance thus depends largely upon 
the type of chemicals and amount of 
moisture in the soil. 

The Bureau of Standards made a 
series of resistance measurements in 
different types of soil and obtained 
values varying from two ohms up to 





FIG. 1—EFFECT OF DEPTH on reduction of resistance of a ground 


connection. 


Greatest reduction occurs in first five or six feet. Recom- 


mended length of ground rods is 8 feet. 
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around 3000 ohms. Even wider yari- 
ations are possible, depending upon the 
particular type of soil, its chemical 
ingredients, moisture content and tem- 
perature. 

That part of the total resistance 
which is contributed by the soil is the 
most important part of the ground 
connection. The resistance is made up 
of all the multiple paths of variable 
cross-section through the soil sur- 
rounding the ground electrode. Con- 
sidering a driven electrode in soil of 
uniform resistivity, the greatest resist- 
ance is in the soil immediately sur- 
rounding the electrode. This is the 
region of smallest cross-section of soil 
at right angles to the flow of current 
through the soil. In the region six 
inches away from the electrode, the 
cross-section of soil to carry the cur- 
rent is greater and increases with the 
distance. The resistance varies in- 
versely as the cross-section. Measure- 
ments indicate that 90 percent of the 
total electrical resistance surrounding 
an electrode generally is within a 
radius of 6 to 10 feet from the rod. 

Bureau of Standards tests also indi- 
cated that the effect of contact resist- 
ance between clean electrodes and 
earth when firmly pressed together 1s 
negligible so far as practical purposes 
are concerned. 


Moisture is Important 


The moisture content of the soil defi 
nitely affects the resistance of the 
ground. A moisture difference of 2 
few percent especially at moisture 
contents below 22 percent, will make 
a marked difference upon the resist 
ance. Experimental tests made with 
red clay soil showed that with only 10 
percent moisture the resistivity was 
over 30 times that of the same soil with 
a moisture content of 22 percent. 
Above this value, resistivity is affected 


From a paper presented at the he 
Annual Meeting, Illinois Chapter, 1" 
at Chicago. 
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By Erich G. Elg 


Copperweld Steel Company 
Chicago, Illinois 


iitle; below it, the resistivity in- 
ceases abruptly with a decrease in 
moisture content. 

The normal moisture content of soil 
vaties from about 10 percent in dry 
yasons to around 35 percent in wet 
sasons—averaging from 16 to 18 per- 
ent, The resistance of a ground con- 
nection thus is subject to considerable 
variation from seasonal changes alone. 


Depth and Size of Electrode 


The depth to which an electrode is 
driven is another important factor 
affecting resistance. The driven elec- 
trode should be long enough to reach 
permanent moisture. Failure to do so 
results in high resistance and large 
variations due to seasonal changes. 

Soil is seldom of uniform resistivity 
throughout different depths. Usually 
the first few feet near the surface, 
subject to alternate wetting and dry- 
ing out due to normal rainfall, has 
ratively high resistance. The under- 
lying strata, however, is more stable 
and less subject to such fluctuations. 
Bureau of Standards tests bear this 
out and show that the greatest re- 
duction in resistance is obtained in 
the first five and six feet of depth (see 
Fig. 1), with the biggest differences 
oeurring between the first and third 
fet. The change in resistance beyond 
tight feet is so small that an 8-foot 
sound rod will generally achieve the 
ttsired results, 

The diameter of an electrode has a 
tegligible effect in decreasing the re- 
‘stance of a ground, since the soil 
‘Wrounding the electrode and not the 
diameter of the rod determines the 
resistance (see Fig. 2). Tests indicate 
pe by doubling the rod diameter 
tom 3-inch to 1-inch (an increase of 

Percent in diameter and area and 
a 400 Percent increase in volume of 
earth displaced), the resistance of a 
‘ingle driven ground was decreased 
* ag 94 percent. A good rule is 
ae €ct a diameter of electrode only 

8€ and strong enough to permit 
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FIG. 2—CHANGE IN DIAMETER of the ground rod has very little 


effect on ground resistance values (as shown from tests above). 


100% 


OF THE PAIR IN PERCENT 
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FIG. 3—SPACING OF MULTIPLE RODS has a definite effect. Mini- 


mum spacing should be six feet to obtain best results. 
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FIG. 4—MULTIPLE ELECTRODES 
are an effective method of reducing 
resistance. Chart shows approximate 
reduction obtained with two or more 
ground rods. 











Soil treating material 
placed in circular trench 
and covered with earth 









1 Ground Rod : 
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FIG. 5—TRENCH METHOD of chemi- 
cally treating soil is recommended. 
Sodium chloride is used to prevent 
crystals from coming in direct contact 
with electrode and causing corrosion, 
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driving it into the soil without bend- 
ing or splitting it. 


Reducing Ground Resistance 


The driving of a single ground rod 
does not always solve a particular 
grounding problem. In such cases 
there are several methods of reducing 
the ground resistance to acceptable 
values. These include: 

1. Multiple electrodes—A method 
suggested by the National Electrical 
Code is that of driving one or more 
electrodes and connecting them all in 
parallel. Since approximately 90 per- 
cent of the resistance of a driven 
ground is within a radius of 6 to 10 
feet of the rod, additional driven rods 
should be spaced at least six feet away 
from each other (see Fig. 3). With 
this spacing, each electrode introduces 
a new cross-sectional area of unused 
soil. The approximate reduction in 
resistance obtained with two or more 
ground rods, compared with the resist- 
ance of one rod, is shown by the 
curves in Fig. 4. 

The number of multiple electrodes 
used depends entirely upon the soil 
resistivity at the point of installation 
and the ultimate resistance desired. 
Economy lies in getting the greatest 
possible benefit from each of the elec- 
trodes—hence the attention to spacing. 

2. Chemical treatment of soil—An- 
other method frequently used for re- 
ducing the resistance of a driven 
ground is to chemically treat the soil 
immediately surrounding the electrode. 
To reduce the resistivity of any class 
of soil, it is necessary to dissolve in the 
soil moisture a substance highly con- 
ducting in its water solution. 

Among the chemicals suitable for 
this purpose are: sodium chloride 
(common salt), calcium chloride, cop- 
per sulphate, magnesium sulphate 
(epsom salt), and iron sulphate. Of 
these, sodium chloride and magnesium 
sulphate are at present the most com- 
monly used, since some of the others 
are more or less objectionable from the 
standpoint of cost, availability and 
tendency to corrode the electrode when 
in combination with certain types of 
soil. 

Treatment of the soil adjacent to 
the electrode can reduce its resistance 
(according to tests) in the order of 
40 to 50 percent, depending upon the 
initial character of the soil and the 
degree of treatment. Among the 
methods of applying this treatment 
are: 

The Trench Method—is a preferred 
method of soil treatment. The chemi- 


58 











FIG. 6—BASIN METHOD may be 
used where magnesium sulphate 
is used since this chemical has 
little, if any, corrosive effect on 
the electrode. Generally, it is best 
to keep the chemical crystals away 
from the rod. 


cal is placed in a circular trench sur- 
rounding the electrode (see Fig. 5). 
The trench should be about 12-inches 
deep and from 12 to 16 inches away 
from the rod. Once in the trench, the 
chemical is flooded several times with 
water to permit the solution to pene- 
trate the soil. After backfilling, 
further watering is optional since nor- 
mal rainfall usually causes a more or 
less steady flow of the solution through 
the soil. 

The Basin Method—is sometimes 
used, although not recommended as 
highly as the trench system. An exca- 
vation several feet in diameter and 12 
inches or more deep is dug around the 
electrode (see Fig. 6). The chemical 
is placed in this “basin” and flooded 
with water. Magnesium sulphate is 
recommended for this method as it does 
not corrode the electrodes as does sod- 
ium chloride. 
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Fig. 7—CONTAINER METHOD is 
a happy medium between the basin 
and trench methods. It is particu- 
larly adaptable where space is at a 
premium and provides easy access 
for renewing the chemical when 
necessary. 





The Container Method—~is an im. 
provement over the basin method 
and an adaptation of the trench method 
for localities where space is limited 
Here (see Fig. 7) the chemical is 
placed in a 12 or 18-inch length of 
8-inch tile pipe “container” sunk into 
the ground about four inches from the 
electrode. A removable cover (with 
holes) facilitates renewal of the chemi. 
cal and permits surface moisture tp 
enter the container, 

The Combination Method~is , 
combination of chemical treatment of 
the soil and the multiple driven 
ground. It proves advantageous jn 
locations where the application of 
either method alone is not sufficient to 
obtain the desired ground resistance 
readings. 

It must be remembered that chemi- 
cal treatment of soil is not permanent 
in effect and the benefits will disappear 
after a period of time depending upon 
the type of soil. Chemicals must be 
renewed after several years or when- 
ever tests indicate any increase in the 
resistance of the soil. 

Deep Ground Electrodes—are used 
in locations where low resistance soil 
lies at a considerable depth below the 
surface. Such rods are made in ten- 
foot sections threaded at both ends and 
joined together with couplings. After 
the first section is driven flush with 
the ground, the second section is 
threaded on and driven in and so on 
until the desired depth is reached. 


Measuring Ground Resistance 


The only authoritative way of de- 
termining whether a ground cot 
nection has the specified resistance 
value is to measure it. Usually, exact 
values are not necessary, it being suf- 
ficient to know if the resistance is in 
the order of 10, 100, or 1000 ohms. 

Any method of measuring the resist 
ance of a ground connection requifés, 
in addition to the electrode under test, 
two independent auxiliary electrodes 
(usually two or three feet long) placed 
at distances remote enough from te 
permanent rod and from each other to 
minimize mutual effects. Portable 
self-contained, direct reading insti 
ments prove most satisfactory. _ 

Four distinct methods of measuring 
resistances of ground connections att 
described briefly below. 

The Single Test Method—requires 
two reference ground rods, two to 
three feet long, spaced approximat y 
20 feet away from the rod being test 
(see Fig. 8-A). All three rods are 
connected direct to the binding posts 


[Continued on page 179] 
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Binding posts of 
portable testing instument 





@)- Single-Test Method 
Meter is direct reading 











©)-Ammeter-Voltmeter Method 
Ry = (R,+Re-Rz) 















(®)- Three-Point Method 
Rx = ( R,t Re-Rz) 





A-C supply 

















@) -Fall of Potential Method 
Ryx=£ 
I 


FIG. 8—TEST METHODS for measuring the resistance of 
ground connections, diagrammatically outlined, above, include 
(A) the single test method; (B) the three-point system; (C) the 
ammeter-voltmeter method; and (D) the fall of potential system. 





Ground Rod Being Tested 
R,.= Resistance to Earth 
of this Ground Rod. 











re R; 


uxiliary Grou 
DIAGRAM OF SET-I 


FIG. 9—CALCULATION GRAPH for determining values 
of R. without solving equations. Using test setup out- 
us read values of R,, R,, and R, on meter. Then, 

"8 graph, set pencil on value of R: on bottom scale. 


M 


ove pencil vertically until opposite value of R on 


nd Rods 
FOR TEST | 
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Ry 
right hand scale. Move pencil diagonally until opposite 
value of R; on left hand scale. Then move pencil 
vertically and read value of R, on the top scale. This 
value will be the driven-ground resistance to earth in 
ohms. (The Pure Oil Company) 
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INTERLOCKING CONTROL 


Case Study 





was how to connect a bank of 

starters (all magnetic but two 
which are manual) so that the “key” 
motor starts before any of the others; 
so that all will shut down if the key 
motor fails; and so that all except 
the key motor will stop if any one of 
the others fail. 

Such interlocking control require- 
ments may seem a little fantastic but 
an investigation of the production 
process revealed that these require- 
ments were vital. 

For those who are unacquainted 
with cigarette manufacture, the proc- 
ess is a very tedious one with all 
kinds of intricate controls to assure 
uniform qualitv in the finished product. 
From beginning to end, the tobacco 
must be “coddled” and consequently, 
electrical control must be carefully in- 
terlocked to assure proper processing. 

The basis for such “process anxiety” 
is that according to cigarette manufac- 
turers, a cigarette is either good or it 
is bad. There is no in between. The 
determining factor—moisture content 
and flavoring, which must be the same 
Sunday, Monday and always. 


() of our problems, in substance, 
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A Reader’s Quiz question 
asked about a complex in. 
Several 
control schemes were pub- 
lished The 
story of the actual job as it 


terlock problem. 
in answer. 
was installed is a useful 


case study of interlocking 
methods. 











By R. E. Powell 


Chief Electrician, 
Philip Morris and Co., Ltd., 
Richmond, Virginia 


The process entails ten driving 
motors. The “key” motor, No. 10, 
is the first encountered, and is the 
most important. No. 10 motor drives 
a pneumatic fan which sucks the 
tobacco leaves from the end of the last 
inspection conveyor, supplying the ma- 
terial to begin the final processing. 
The other nine motors are used for 
rotary drive of huge drying drums, 
feeder drives, conveyor drives, and 
fan and blower drives, all having an 
important effect upon the moisture 
content and flavoring of the tobacco. 

Now to consider the three phases 
of interlocked control. First, that No. 
10 shall start before any of the others. 
This is important for two reasons. 
One—the pneumatic fan must be op- 
erating before the final inspection 
feeder-conveyor starts. If this were 
otherwise, the feeder conveyor might 


‘pile too much leaf into the end of the 


duct through which the pneumatic 
fan draws the tobacco. Clogging would 


THE CONTROL STATION for the en- 
tire process is mounted in one large 
terminal box and located conveniently 
for the operator. All eight pushbut- 
tons are clearly marked. The emer. 
gency button is in center of panel. 


result, interrupting the entire process. 
Two—No. 10 fan must first furnish 
tobacco to the successive treatment 
stages before they can become opera- 
tive, otherwise flavoring and drying 
in the moisture controlled process 
would be non-uniform. Both are 
equally important in this first phase of 
interlocking. 

Second phase, that all motors shall 
shut down in case No. 10 fails. Here, 
again, the purpose is to prevent clog- 
ging the tobacco-feed duct in case 
the pneumatic fan should stop and for 
the further reason that should No. 10 
stop feeding in a continuous bulk of 
load, the thinned-out portion at the 
tail end of the batch might not be 
properly flavored, blended and dried, 
causing it to be rejected. 

Third phase, that all motors except 
No. 10 shall stop in the event of failure 
of any one or more of the others. Here 
the purpose is to prevent cloggi 
not only at the initial feed point 
but at every point throughout the 
entire process travel. No. 10 must 
keep running to bring up the rest 
of the tobacco off the end of the feed- 
ing conveyor on a lower floor. This 


Electrical Contracting, Apri! 1944 





OV 
fro1 
lam 
ers 

notl 
plic 


feedir 
other 
lockec 
pheun 
coasti 
top o: 
to abs 
which 
lower 
Toi 
of cor 
solutic 
contac 
matic 
signal 
ments 
isin c 
light g 
gives 
prepar 
summ< 
Schem 
pected 
of buy 
Course, 
operat: 
Of fine 
tisk of 
Inter 
excelle 


Electr; 


the en- 
e large 
niently 
ushbut- 
- emer- 
mel, 


TOCeSS. 
furnish 
atment 
opera- 
drying 
process 
h are 
nase of 


s shall 
Here, 
t clog- 
1 case 
nd for 
No. 10 
uilk of 
at the 
not be 
dried, 


except 
failure 
, Here 
ngging 

point 
st the 

must 
e rest 
. feed- 

This 


1944 





























































































































































































































i 


Start-stop pushbuttons 









































































ip contact 
rating coil 
hermal element 
















S No.t switch feeds middle 
fF motors No. f2-& 5 ee : 






No./> magnetre breaker ~/ Ap. motar 
Ne.2 - monual-nerrally closed V4 hp. 


No.3 ~ a “Ie hp. 
No.4- magnet breaker Yz Ap. 
No. & ~ Ms BR Ap. 
We 4 8 bhp 
No. 7 = ee ee ap. 








he. > 1S amp. magnetic contactor es 
No. bE deo as 
No. 13-6 ampere fuse block 
Wo. f4> NEC. ere gery = button : 
No. 18- 3-woy svetloh 

















OVERLOAD TRIP CONTACTS have been removed 
from automatic trip duty and are used to light signal 
lamps so that unexpected outage is eliminated. Start- 
ers Nos. 2 and 3 are manual and were used because 
nothing else was available. The manual starters com- 
plicated the control scheme unduly but nevertheless a 


feeding conveyor is one of the nine 
other motors whose control is inter- 
locked, so that it will stop feeding the 
pneumatic-fan at the end of a short 
coasting period. The reservoir at the 
top of the duct has enough capacity 
to absorb this extra amount of tobacco 
which might be enough to clog the 
lower end should No. 10 also stop. 

To further emphasize the importance 
ot continued operation, Mr. Powell’s 
solution called for all overload trip 
contacts to be relieved of their auto- 
matic trip duty, and rewired to light a 
‘ignal lamp should the thermal ele- 
ments say “too hot.” The control board 
isin constant attendance and the signal 
light gets an immediate response. This 
gives the operator an opportunity to 
hepare for and call a shutdown after 
summoning an electrician. Such a 
scheme prevents a completely unex- 
ected power outage but at the expense 
of burn-out risk. The decision, of 
“Ouse, is dictated by the economics of 
operation ; is it cheaper to have a batch 
of fine tobacco rejected or to take the 
tisk of a burn- out ? 

Interlocked control such as this is 
‘cellent insurance. Failure rarely oc- 
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curs, but it is nice to be able to relax, 
knowing that if one does, you are ade- 
quately protected. Additional protec- 
tion has been afforded at this Phillip 
Morris plant by strict adherence to a 
rigid preventive maintenance program. 
As C. G. Marshall, our chief engineer 


solution was accomplished. A 3-way switch was wired 
into No. 8 so that if the occasion should arise, it could 
operate independent of the rest. Emergency pushbut- 
ton No. 14 which operates contactor No. 12 was in- 
serted to gang-stop all except No. 10, which had to keep 
running to prevent clogging the tobacco feed duct. 


says, PM’s biggest production head- 
ache years ago was licked by the in- 
troduction of strict preventive main- 
tenance scheduling. 

Our solution to this interlock con- 
trol problem is shown in the accom- 
panying diagram. 





THE BANK of controlling starters have been mounted on a frame 
located where the operator can easily see and reach. Each starter carries 
a signal lamp for immediate identification of the failing motor. If the 
normally-closed O.L. trip contactor should open, a voltage would 
appear across the lamp, lighting it to signal the operator. 
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F piTOR p b W. T. Stuart, Editor 





Will Forms 
Discriminate? 


Not too long from now, we hope, 
the wheels of reconversion will be in 
motion. Step by step, on some orderly 
schedule, war regulations and restric- 
tions must be altered, simplified and 
lifted. 

The process will be complicated and 
extremely delicate. The procedure, 
even at the risk of becoming cumber- 
some must be fair, to business, to the 
consumer and to the taxpayer. And 
one of the most urgent responsibilities 
upon those government agencies with 
the responsibility for relaxing the rules 
will be a keen appreciation of estab- 
lished distribution methods. An ap- 
parently simple procedure _ require- 
ment, under present controls, can easily 
shift a whole course of established 
industrial practice. 

A current instance demonstrates this 
and points a warning. Authorization 
for the purchase of certain textile 
machinery is obtained by the customer 
on a form WPB 1319. If motor and 
drive are ordered at the same time 
from the same machinery dealer, one 
form and one approval is enough. If 
the motor and drive is bought from a 
local contractor or motor dealer, sep- 
arate authorization must be obtained 
on a WPB 541 form. 

The difference in procedure is slight. 
The approval of the original WPB 
1319 practically assures a routine ap- 
proval of the WPB 541. But rather 
than take a chance on having it turned 
down and to avoid filing more than 
one form, many buyers are ordering 
motors and drives from the machinery 
dealer as component parts. The sales 
work and service which have built up 
the customary textile mill practice of 
buying motors and drives from electri- 
cal motor shops are threatened by 
minor procedural details. A bonanza 
of motor and drive business is reach- 
ing machinery dealers who have never 
before been an important factor in 
their sale or distribution. 

As soon as WPB has a chance ‘to 
work out a correction of this wholly 
unintentional discrimination, the 
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chances are that we shall have prompt 
relief. However, it should serve as a 
warning that, with so many normal 
economic factors dormant, a few words 
in a government regulation can force 
new lines of distribution which have 
never stood the test of normal com- 
petition. Important and far reaching 
discrimination by procedures during 
the transition period is an ever present 
threat. The danger can be minimized 
only by constant vigilance. 


See Your 
Contractor 


It is gratifying to note that two large 
companies whose advertising reaches 
thousands of readers are giving the 
electrical contractor strong support in 
their advertising copy. 

A Graybar ad asks the architect to 
“talk tools” with the contractor, em- 
phasizing the importance of the con- 
tractors’ tools, equipment and modern 
methods, in electrical installation work. 
An Anaconda ad discussing the post- 
war electrical home says wiring has 
to come first, and asks the reader to 
talk to his electrical contractor for 
ideas. 

We should be quick to commend 
such direct support. It publicly recog- 
nizes and strengthens the hands of con- 
tractors trying to do a quality selling 
job. It gives concrete evidence of a 
sound and forthright distribution pol- 
icy. And it represents strong con- 
structive industry cooperation. 


New Subscribers Now 
Have To Wait 


There are approximately 1200 new 
subscribers waiting in line for this 
issue of Electrical Contracting that we 
shall’ not be able to serve. We don’t 
like it. But with paper restrictions we 
must hold our circulation at a fixed 
number adding new subscribers when 
we can. 


Unfortunately there are some olj 
customers of long standing in that line. 
up. They forgot to renew their sub. 
scriptions. We want your help to 
avoid that situation which we don 
like any better than you do. Pleas 
don’t wait until the last minute tp 
renew. 

During a period of sixty days be- 
fore expiration of your subscription 
you receive four notices. Renewing on 
any one automatically assures the con- 
tinuity of your subscription. Your copy 
is reserved and whatever further re. 
strictions may be necessary you will 
continue to receive every issue. This js 
the best way we know to give our 
regular readers a preferred position, 

But we need your help and coopera- 
tion. If you are a subscriber of long 
standing, renew at the economical 
three year rate. And please answer 
your renewal notice promptly. 


High Voltage 
Adds Responsibility 


Wartime copper shortage has sharply 
accelerated the design and installation 
of high voltage industrial distribution 
systems. While distribution at higher 
than utilization voltages in industrial 
plants is nothing new, it was rarely 
encountered before the war. Now it is 
fairly common, and out of the exper 
ence with war plant systems contract: 
ors have developed a know-how at 
specialized skill with interior high tet 
sion work that promises a continuation 
of high voltage distribution desigts 
even when copper again becomes plen- 
tiful. 

Two important factors in distribu- 
tion system design are receiving mor 
attention today than ever before; the 
rapid growth in industrial loads ant 
the need for closely regulated lighting 
voltages. And high voltage distrib 
tion systems provide a practical «4 
economical method in many cases © 
solve voltage loss and voltage fluctua 
tion problems. , 

High voltage substations of un 
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construction for inside use are well 
inown today. With high voltage dis- 
tribution they afford short secondary 
runs from load centers. Extensive 
lighting loads are being served from 
high voltage lines through small, air- 
woled transformers located at the 
lighting circuit panelboards. And fa- 
niliarity with transformer adaptation 
is opening the way to more frequent 
ye of special voltages where they are 


desirable. 
As voltages rise, however, the re- 


gonsibility for highly skilled layout 
and workmanship becomes increas- 
ingly important. And nothing short of 
top quality materials can be consid- 
ered, The increased use of high volt- 
ages and the consequent responsibility 
on the contractor for a high order of 
kill and safety protection can have 
astrong stabilizing effect on the whole 
industry and may tend to raise all 
standards of performance and safety. 


Polarity In 
Question 


Way back in elementary physics we 
learned that an electric current flows 
from positive to negative. And from 
elementary physics to elaborate sys- 
tem design the terminology of electric- 
ity consistently follows the plus to 
minus rule. Up until the advent of 
electronics, it did not make much dif- 
ference what the assumed direction 
of low was so long as we were thor- 
oughly consistent in holding to one 
tule, 

Electron tubes demonstrated that 
dectron flow was from a negative cath- 
ode to a positive anode. The estab- 
lished Positive to negative hypothesis 
tid not fit the observed facts. But 
again it was not especially important 
8 long as electronics stayed apart 
ftom the power and light and electro- 
chemical field. Electronic engineers 
could talk in terms of electron flow and 
Slore the standard terminology of 
current flow entirely. 

Industrial electronics and the com- 
mon use of electronic devices as cir- 
cuit elements in electrical apparatus 
brings the problem right to our door 
‘ep. An irresistible force in the fact 
of electron flow meets the immovable 
7 in the form of the vast body 
te and physical history, 

7 te and established custom. 
aan,” from the standpoint of 

» Installation and mainte- 
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nance of industrial electronic apparatus, 
it is best to continue the accepted elec- 
trical terminology. But one of these 
days the terminology of electrical engi- 
neering and electronics must be made 
consistent. 


Rural Wiring 
Needs Quality 


It seems almost axiomatic to plan- 
ners that cheapness is the first consid- 
eration in all things for the farm. At 
one time the attitude was probably jus- 
tified. Cash incomes were low. 
Farms on the average represented a 
depressed element of our total economy. 
But the economic condition of the 
farmer has changed. He has and 
will have cash to buy. And his desires 
were never more modest than the city 
dweller. 

In wiring, appliances and electrical 
apparatus, as a matter of fact, the 
farmer’s needs are far more elaborate. 
Farm wiring is more than comfort and 
convenience. It has to serve produc- 
tion machinery. It must serve refrig- 
eration on the same level of reliability 
as a metropolitan store. It must serve 
water pumps and water heating, and 
feed grinders at the same grade of re- 
liability as a factory compressor, glue 
pot or conveyor line. 

Farm wiring is properly a challenge 
to quality and reliability standards. 
Price and low costs are important, but 
no more so than in any other broad 
wiring market. And as the farm mar- 
ket grows it is likely that we shall have 
more wiring, appliances and apparatus 
of special design to meet its special 
conditions. But the quality standards 
must be high. 


Washington 
Notes 


P Draft policy finally worked out be- 
tween WPB and the armed forces will 
permit further extension of war indus- 
try deferments in the 21 to 26 year 
group to about 50,000 key men in high 
octane gas, synthetic rubber, radar and 
other new industries which have been 
built up on the high specialized skills 
of young men. Every effort is being 
made to keep up the schedule of induc- 
tion and at the same time hold down 
the average age. Draft schedules will 


be maintained even at the risk of pro- 
duction delays. 


> Public address and sound equipment 
will be made available to a limited 
number of industrial plants. Music 
for fatigue periods, time saving on pag- 
ing personnel and reduced load on tele- 
phone lines are among the advantages 
to production expected. 


> Demands of congressmen that labor 
unions report all financial affairs to 
their members is looked upon by labor 
leaders as baiting. The United Mine 
Workers, headed by John L. Lewis, 
has made a long and extremely de- 
tailed report to all its members for 
years. It arouses little interest out- 
side the ranks. Tax threats are caus- 
ing some worry, however, in union 
circles. 


> Resumption of a limited production 
on domestic oil burners for replace- 
ment has been recommended by an 
industry committee. However, the 
supply of fractional horsepower motors 
is still critically scarce. Special ef- 
forts will be made to supply urgent 
maintenance and repair needs. 


>A recent report of the National 
Housing Agency shows the total hous- 
ing units completed under the war 
housing program since 1940 is 1,479,- 
502. Since it takes about 400,000 
homes a year just to keep even, the 
whole war housing program has hard- 
ly affected the postwar housing needs. 
Postwar ‘housing is primarily a job for 
private enterprise and the responsibil- 
ity for planning rests with the 
community according to John P. 
Blandford, Jr. of N.H.A. He predicts 
that a program of one to four and a 
half million homes a year over 10 to 20 
years is a clearly attainable goal. 


> Construction volume for December 
1943 was $345,347,000 or 14 percent 
under November. It consisted of $92,- 
373,000 military; $97,474,000 indus- 
trial expansion; $91,500,000 housing 
and $67,000,000 all other construction. 
Industrial facilities (construction plus 
machinery and equipment) totalled 
$221,896,000. 


> If you have government contracts in 
excess of $10,000, it is important to 
know the Walsh-Healey. Public Con- 
tracts Act. A supplement has been 
issued recently. Copies may be ob- 
tained at regional offices or the Na- 
tional Office off the Wage Hour and 
Public Contract Divisions, 165 West 
46th Street, New York 19, N. Y. 
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SHIPYARD USES 
GROUNDED RECEPTACLES 


WIRING 





Electrical systems in shipyards 
should be ultra-safe and is the theory 
followed by M. L. Levy, electrical engi- 
neer for Higgins Industries, Inc., New 
Orleans, La., shipbuilders. Conse- 
quently, he has insisted upon the in- 
stallation of grounded receptacles 
throughout the™ plant—for use with 
electrical tools and extension lamps. 
Not only has he fostered the installa- 
tion of grounded receptacles, but also 
overload protection for individual units. 

inside the plant proper, ordinary 
duplex, three-wire, grounded, twist- 
lock receptacles are used. These are 
gang mounted on each side of a con- 
ventional circuit breaker panel which 
in turn is mounted in the web of the 
supporting building columns. One cir- 
cuit breaker protects each duplex out- 
let. By using this system, each indi- 
vidual tool is protected and a short 
circuit on one will affect only the 
breaker on that outlet and not kill a 
number of outlets as in grouped cir- 
cuits. 

Outdoor convenience outlet stations 
are handled in the same manner, except 


- Cast flange 
bracket ~~. 
































electrical wiring and equipment and up-to-date estimating 
Readers are invited to contribute items from their experience to thh 
department. All articles used will be paid for. 


PRACTICAL METHODS 


tices. 





CIRCUIT BREAKER protection is pro- 
vided for each duplex receptacle mounted 
on the panel. An ordinary load center 
does the trick. Tools are now protected 
from short circuits and over loads. 


that the outlets are of the water-tight 
type. Wherever possible these panels 
are mounted on vertical supports or 
poles. However, down by the water- 
front, where the ships go through their 
final fitting stage, the convenience out- 
lets are installed at the edge and on the 


Flange protects 
outlets 
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Shipyard Pier Receptacles 


WATERFRONT RECEPTACLES, mounted on the floor of the pier, follow the 
design outlined above. Other weather-tight outlets are mounted on nearby poles, 
if feasible. Pier arrangement eliminates tripping over cords. 
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BRIEF ARTICLES about practical methods of installation and maintaining 





GROUNDED RECEPTACLES of the 

duplex, twist-lock type are mounted on 

the sides of a circuit breaker panel for 

use with portable tools and lamps in 
indoor locations. 


floor of the pier. In this instance, 
three rows of four-gang, weather-tight 
outlets (each with a single receptacle) 
are mounted in the web of a cast-irot 
bracket (trapeziform) whose flanges 
protect the outlets. On the back ot 
this bracket (see diagram) is mountei 
a six-circuit circuit-breaker panel, each 
breaker protecting two of the three 
wire, grounded twist-lock type rect? 
tacles. Tool and lamp extensions att 
plugged into these outlets and used on 
shipboard. By locating outlets at piers 
edge, extension cords are kept out of 
the pier traffic aisle. 

Grounded circuits for portable elec: 
tric tools and hand lamps is partici 
larly important for safety in shipyarts 
where workmen are working on me 
and in outdoor locations where we 
surfaces may be encountered. 
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HIGH POWER FACTOR 
BOOSTS SYSTEM CAPACITY 


_ INDUSTRIAL 





When the Tool Steel Gear and ea 
ion Company in Cincinnati, Ohio, : 
gan to seriously consider the pow 
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No. as a series published 


by Sylvania for all users 
of fluorescent lighting. 


l 
HOW TO TEST LAMPS AND STARTERS 


If a fluorescent lamp blinks or fails to light early in 
life, it does not necessarily indicate premature lamp 
failure. The trouble may be a defective ballast or a 
faulty starter. However, the first thing to do is to re- 
place both the lamp and the starter with units known to 
be satisfactory. If the new lamp fails to operate with 
the new starter in place, loose connections in the wiring 
or ballast may be the reason, and the electrician should 
check the entire circuit. 


To check the questionable lamp and starter that have 
been removed, test them in a fixture known to be per- 
forming properly, or return them to the maintenance 
shop for checking on a simply constructed test board. 





Figure 1 


HOW TO MAKE TEST BOARD 


Fig. 1 shows the wiring for a simple test board that can 
be used to check either lamps or starters. A is the con- 
nection to the 110-125 volt AC line. B is a single-lamp 
ballast of the same wattage rating as 
the lamp being tested in C, the lamp 
sockets. D is the starter socket. 


DUMMY-STARTER TESTER 


For use with this test board, you can 
make a dummy-starter tester from a 
spare or used Sylvania starter by re- 
moving the can and connecting the 
two contacts permanently, Fig. 2. 
Replace the can and scratch it with a 


Hanescel operating hints 


distinctive mark, so that it will not be mistaken for one 
of your regular starters. 


TESTING THE LAMP 


Place the lamp to be tested in lamp sockets C, and place 
the dummy starter in socket D. If the lamp is good, both 
ends of it will glow when the dummy starter is in the 
socket; and the entire lamp will light when the dummy 
starter is quickly removed. If the lamp does not per- 
form in this way, it is worn out and should be discarded. 


HOW TO TEST STARTER 


To test starters on the test board, put a lamp known to 
be good in sockets C, and put the questionable starter in 
socket D. If the starter is good, the lamp will light in 
less than 30 seconds. 


(CAUTION: Test No. 2 starters with 15- or 20-watt 
lamps only; No. 4 starters with 30- or 40-watt lamps 
only; No. 5 starters with 6- and 8-watt lamps only; No. 
6 starters with 100-watt lamps only; and No. 7 starters 
with 65-watt lamps only. ) 





| GLOSTAT—syivania’s 


glow-type starter 


MIRASTAT—syivania’s 


thermal-type starter 


STARTERS ARE LAMP-LIFE INSURANCE 


The fluorescent lamp starter is an automatic time-delay 
switch. Mechanically rugged, it enables the fluorescent 
lamp to establish its lighting arc without the use of 
high voltage. 

Starters cost only a few cents — but 
they protect your really important 
investment in fluorescent fixtures and 
fluorescent lamps. Defective starters 
shorten lamp life and cause overheat- 
ing in ballasts. It pays to test your 
starters and replace defective ones 
with Sylvania Mirastats or Glostats. 


For Additional 
Maintenance Information 


Send for this Free Booklet 








timely wartime tips on” 
FLUORESCENT 
MAINTENANCE 







. SYLVANIA ELECTRIC PRODUCTS INC. 


SALEM, MASS. 
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MNDESCENT LAMPS, FLUORESCENT LAMPS, FIXTURES AND ACCESSORIES, RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC DEVICES 
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BUILDER UPPER in the form of a30 kva. bank of capacitors gives this industrial 
plant feeder duct that extra margin of capacity needed to carry its wartime load. 


factor condition of their electrical sys- 
tem, they had a two-fold purpose in 
mind: first, to get the most out of their 
purchased power (most utilities have a 
low power factor penalty clause in their 
contracts) ; and second, to increase the 
carrying capacity of their electrical 
system without using additional critical 
materials. 

The first step taken by Ray Stroppel, 
maintenance engineer, was to make a 
comprehensive survey of the entire 
plant electrical system. This included: 

1. A careful study of the power de- 
mand, peak loads, rates and other 
pertinent data. 

2. Extensive recorded tests on all 
motors to assure against overmotoring 
and the resultant inefficient and low 
power factor operation. 

3. Recommendation of use of high 
speed motors wherever possible to hold 
up power factor and reduce floor space 
required for motor mountings. 

4. Adjusting the synchronous motors 
ou two air compressors to lead as far 
ahead as the excitation nameplate am- 
pere rating would permit. Over-exci- 
tation was avoided because the gain 
in leading current would not be worth 
the chance of running into trouble. 

5. The use of capacitor banks to 
boost the overall system power factor 
to the desired level. This final step was 
taken after the average non-controlled 
power factor condition of the system 
was determined. 

Step No. 5, in this particular plant, 
meant the installation of a total of 
120 kva. of capacitors. This total was 
divided into four 30 kva. banks, each 
containing four 74 kva. units mounted 
at the end of feeder runs. The banks, 
in general, rested on an angle iron 
platform bolted to the steel building 
columns. Conduit connections from 
the capacitor pull box to the duct 
were made through a 200-amp., ex- 
ternally operated, fused disconnect 
switch plugged into the duct openings. 
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An added feature was the installation 
of a pilot light on the pull box of 
each bank of units. This light is con- 
nected across one phase of the load 
side of the disconnect switch. When 
the capacitor is on the line the light 
burns continuously. If it is out, it 
means that the switch has been left in 
the “off” position and the unit is not 
in service. 

Before correction, the plant power 
factor was about 79 percent. Within a 
period of a year after corrective means 
were applied, the overall system power 
factor averaged between 85 and 88 per- 
cent. Also, one of the corrected feed- 
ers, originally designed for spare ca- 
pacity, may be able to serve a plant 
extension. This would eliminate the 
necessity of installing a new oil switch 
and a 400-ft., three-phase, 500,000 CM 
circuit in 34-inch conduit—a consider- 
able saving of critical materials and 
equipment. 


SECTIONALIZED SWITCHING 
FOR SAFETY 


INDUSTRIAL 





Hazardous locations which endanger 
the life and limb of the employee must 
be eliminated from the industrial pic- 
ture. The obligation is that of the 
plant engineer or contractor responsi- 
ble for the original design and installa- 
tion. The one obstacle to such a safety 
campaign is the old question of deter- 
mining whether a particular location 
is hazardous or not. The best solution 
is not to give the human element the 
benefit of any doubt. If there is any 
possibility whatsoever that an em- 
ployee, through slight carelessness or 
through the occurrence of the unex- 
pected, might becume seriously injured, 
then by all means install some sort of 
protection for him. 

The Norton Company of Worcester, 





Mass., manufacturers of abrasiye eS 
wheels and grinding equipment, use 449 
volt distribution throughout their entire 
plant. In the grain storage building 
the three long bays on the ground floor 
are used for collecting, measuring and 
mixing the various abrasive grains 
The collecting is facilitated either bya 
crane which runs the full length of 
the building and may be transferred 
from bay to bay at the far end by a 
transfer crane, or it may be ool. 
lected by operators from the floor who 
collect the grain in kegs. When done fed 
manually, the operator uses a long z 
metal stick for opening the chutes and 
starting the flow of grain. If the 
operator should be a little careless, 
his metal stick might easily come in 
contact with the exposed 440 volt 3 
phase trolley that supplies the crane 

To circumvent this possibility, the 
trolley bus has been broken up into 
50-foot sections with a double throw 
switch supplying each section. In the ~ 
up position, the rocker blades which are 
connected to the load, make contact 
with the line terminals. In the down 
position, they make contact wih] § 
ground. The three lower terminals are 
all shunted directly to the building steel 
which presents a good solid ground, 
In addition, a small contactor was in 
stalled in the switch box that wo 
operate two green lights, one at ¢aéll 
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TROLLEY BUS OF 440 VOLTS #5 a 
tionalized and grounded by double f , M : 
switches such as this. To the right 0 
lower right hand arc chute can be see 
signal-light contactor which 1s am, 
the knife blade cross-bar. Green 31g” 
are lit at each end of the sectionantaes 
to denote that it has been de-energHe 
grounded. Note how the lower t 
are jumpered to ground. 
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Quick installations are accom- 
plished—economical results are 
tealized—complete insulation and 
protection from the entrance 
switch to the very last outlet on 
the system — short-proof and 
shock-proof qualities of porcelain 
contribute to dependability—rust 
amd corrosion resistance charac- 
letistics make porcelain the ideal 
material in damp, wet, or dry lo- 
cations — porcelain gives you 
Pemanency and adequacy. 

















USE PORCELAIN : PROTECTED 
WIRING SYSTEMS TO HELP IN THE CRITICAL 
MATERIAL CONSERVATION PROGRAM... 








. for Victory 






















GET THE BENEFITS. 


TO YOURSELF AND CUSTOMERS mat 
PORCELAIN MAKES POSSIBLE . 





Pe 


PORCELAIN has taken its place as a 
“weapon of war.” Its availability, its de- 
pendability, and its non-critical status gave 
American contractors the opportunity to 
proceed with wiring jobs of all kinds—in- 
dustrial, commercial, and residential. At the same time that 
porcelain made possible war time wiring on a continuous 
scale it released rubber, steel, and other critical metals for 
fighting equipment. 





PORCELAIN long ago proved the point that it was a natural 
for wiring—PORCELAIN will continue to be the simple way 
—the truly economical way—the way that assures perma- 
nence. Today’s results in wiring with porcelain forecast its 
advantages both to contractor and customer for the future. 


« PORCELAIN PRODUCTS, INCORPORATED 



















x ILLINOIS ELECTRIC PORCELAIN CO. 





Macomb, Ill. Findlay, Ohio 


*$PECIALTY PORCELAIN WORKS SUPERIOR PORCELAIN COMPANY « UNIVERSAL CLAY PRODUCTS COMPANY 
East Liverpool, Ohio Parkersburg, W. Va. Sandusky, Ohio 
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®Green signal Lights @ ® 























115 v. lighting circuit 








SCHEMATIC WIRING DIAGRAM of the sectionalized trolley bus system. Double- 

throw switches are used to ground bus in case an operator must work on that particular 

area. Positive protection is provided by requiring lights to be “on” while system is 
safely grounded. 


end of the sectionalized trolley bus. 
As the switch handle is thrown down 
into the grounded position, the knife 
blade connecting bar hits an extending 
arm of the signal-light contactor and 
lights the green bulbs. 

Thus when an operator is to collect 
in any particular area with his metal 
stick, he is not to do so unless the 
green bulbs are lit. This gives the 
operator a positive means of protec- 
tion; that is, if the bulbs are out he 
may not work in that area until he 
has investigated the circuit switch to 
ascertain whether the trolley is hot 
or if the bulb has burned out. 

The cost of such “hazardous loca- 
tion” protective means is insignificant 
when compared with its safety value. 


KNOWLEDGE OF CIRCUITS AIDS 
TROUBLE-SHOOTING D. C. 
CONTROL—NO. 1 


CONTROL 





By L. E. MARKLE* 


Ease in shooting trouble on d.c. con- 
trols depends largely on a clear under- 
standing of the basic principles and cir- 
cuits used. It is the purpose of this 
series to give that information. 

In general, d.c. motors of less than 
one-hp. rating can be started across the 
line, but with large motors it is usually 
necessary to put resistance in series 
with the armature when it is connected 
to the line. This resistance, which re- 
duces the initial starting current to a 
point where the motor can commutate 
successfully, is shorted out in steps as 
the motor comes up to speed and the 
counter-voltage generated is sufficient 
to limit the current peaks to suitable 
values. Accelerating contactors that 
short out successive steps of starting 


*Control Engineer, Westinghouse Elec- 
tric & Manufacturing Co., East Pitts- 
burgh, Pa. 
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resistance may be controlled by vari- 
ous methods. Two common methods 
are by countervoltage or by definite- 
time relays. For small motors used on 
auxiliary devices, the counter-emf. 
starter is satisfactory. The definite- 
time starter is more widely used, how- 
ever, and has the advantage of being 
independent of load Snditions. 

The following diagrams illustrate 
some of the circuits commonly used for 
d.c. motor control. 

Fig. 1 represents the basic require- 
ments of a non-reversing d.c. starter in 
its simplest form. Pushing the start 
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button energizes coil M, closes contac; 
M, and auxiliary contacts Ma, and Ma, 
The closing of Ma, sets up a holding 
circuit when the start button is re. 
leased. The closing of auxiliary ¢op. 
tact Maz places coil A across the arm. 
ture and series field. As the motor 
comes up to speed the counter-voltage 
developed in the armature windings ip. 
creases, and at some predetermined 
value of this counter-voltage, coi] A 
becomes sufficiently energized to close 
contact A shorting-out the starting re. 
sistance. Contactor A is known as the 
accelerating contactor. 

Fig. 2 typifies a non-reversing, con- 
stant-speed, definite-time starter, The 
accelerating contactor A is provided 
with a time-delay feature. This con- 
tactor A is of the magnetic-flux-decay 
type. It is spring-closed, equipped with 
two coils Am and A,, and has a mag- 
netic circuit that retains enough mag- 
netism to hold the contactor armature 
closed and the contacts open indef- 
nitely. The main coil An has sufficient 
pull to pick-up the armature (when 
starting) and open contact A, whether 
A, is energized or de-energized. Neu- 
tralizing coil A, is connected for polar- 
ity opposite to the main coil An. A, is 
not strong enough to affect the pick-up 
or holding ability of the main coil but, 
when A,, is de-energized, the neutral- 
izing coil will buck the residual mag- 
netism so that the contactor armature 
is released by the spring, and the con- 
tacts close. By adjusting the potentiom- 
eter across A,, the voltage impressed 
on this coil, and hence the time re 
quired for the contactor to drop ott 
and close contact A can be varied. 
When the start button is pressed, at 
celerating contactor coil Am is ener- 
gized opening contact A and clos 
ing auxiliary contact A,. Contac 
A, energizes coil M, closing contacts 
M and Ma, the latter establishing 2 
holding circuit. Neutralizing coil A, 
is also energized. At the same time, 
Ma, opens, de-energizes coil As, and 
contactor A begins timing. At the 
predetermined instant (by potentiom 
eter setting, neutralizing coil A, having 
weakened the residual magnetism) the 
spring overpowers the magnetic # 
traction and releases the contactor 
armature to close contact A, short-cit 
cuiting the starting resistance. 

Fig. 3 is the same type of starter 
as in Fig. 2 but designed for a motor 
of larger horsepower. This starte' 
provides two steps of definite oa 
starting. The operation is essential 
the same as in Fig. 2. The normally: 
open auxiliary contacts of the ne 
ing contactors, (that is, lAay MO 
and 2Aa in Fig. 3, and Aa in Fig. 4) 
are arranged so that it is a 
for the accelerating contactors to P! 

[Continued on page 162) 
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INSTA-START AC 
50-A-SERIES 


| W's easier to insta 
construction, 


STANDING 
EATURE... 
ith#this new rigid simplified 


2 Entire wireway a : ick! 
without taking. fixt he ane be exposed quickly, 


ad — in stem mounted singly or in 

4 Eposed | belhest fe [ronmer, lite and cooler opera- 
hvala nll switch is provided in — 
6 comes with BBW.P.B. and U. S. Bureau of Stand- 


7 Retectors of Wasonite—formed 
and finished under 
ag Specifications in our own plant. 


Underwriters’ Laborat i 
g ttt ia these fatures,” “PProvedeapment 


Union Made—Iinternational B 
rotherhood of Electrical 
Workers, A. F. of L. Bear their label. 
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Instant-Positive Starting has 
No Starter Switches... Starts 
at O° Temperature... Starts at 
Lower Voltages... 


This new super-powered lighting unit operates standard 40 
watt and 100 watt Fluorescent Lamps. Its insta-start ballast is 
made and guaranteed for a full year by a leading manu- 
facturer of electrical transformers. 


Insta-start units reduce maintenance by the elimination of 
starter switches. Turns on and off like an incandescent light- 
ing fixture. 

Will operate as low as 85 volts, which is important in plants 
where load capacities are a problem. 


Insta-start units will operate at zero temperatures. Lamps will 
not blow-out in cold drafts. 


Investigate this new F luorescent Insta-start lighting unit today. 
Obtainable for immediate delivery. 


Open and Closed Type Commercials 


A new outstanding line of L. P. I. Commercials, ideally suited for dratt- 
ing room, office or other essential locations, is now available with either 
Conventional or Insta-Start Ballasts. Write today for bulletins describ- 
ing these new fixtures! 


re gree 
LIGHTING PRODUCTS INC. HIGHLAND PARK « ILLINOIS 
5 GQ Q)Q) 
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MOTOR SHOPS 


STORAGE TANKS FOR 
INSULATING VARNISH 


To prevent oxidation of his insulat- 
ing varnish, W. W. Hanks of Southern 
Electric Service Co., Charlotte, N. C. 
has built a storage tank into which the 
varnish is pumped after using. The 
large square tank is bolted to the 
walls in a corner up off the floor, 
and supported by a steel pipe as shown 
in the photograph. 

An ordinary hand circulating pump 
(utility type used to pump oil up into 
pole transformer tanks) has been 





SMALL DIP TANK is provided with 

drain board which salvages dripping 

varnish while other dipping continues. 

Large dipping tank is seen in left back- 

ground, above — mounted storage 
tank. 

















line of the sequence starting gf 
painted on a large control board. 
rectly in front of the oven. 
of crowding all control equipment. 
the smallest available space and moun 
ing it in a corner, Industrial has tal 
the time and space to spread out 
equipment and clearly label it so 
accessible and can be readily iden 
fied. 
One reason is that the control ¢ 
cuits are so arranged that the oven 
be started only when the various ste 
are followed in the proper sequen 
Another is—that with this set up, any 
one in the shop can operate the ove 
if the instructions are followed. Then 
is no hunting for a misplaced instrag 
tion sheet—everything is printed righ 
out in front of the operator. ; 
The instructions, as painted on the™ 
center of the control board (merely a 
wooden backboard on which the equip- 
ment is mounted) are as follows: 


OPEN DOOR TO START 





1. Set clock for OFF. 
OVEN STARTING 2. Close clock hand trip. ST 
3. Close main switch. 
OUTLINED ON BOARD sda sy 
Operating the huge Despatch gas 5. Turn control ON. 
. fired bake oven at the motor service 6. When control “C”’ lights, turn $V 
re gga ae ete department of Industrial Electric, Inc., safety on. 
Storage tank is supported at one corner New Orleans, is made easy by an out- 7. Turn pilot valve on. hh 
by a length of pipe. Large dip tank is ) 
seen on right. ship 


adapted to motor drive with two out- 
board bearings and a large disc 
sprocket. The piping system can be 
seen in the accompanying photograph. 
It utilizes five valves. The two valves 
on the floor each feed a dipping tank. 
The first valve above the sprocket is 
a by-pass valve for feeding varnish 
from the storage tank to the dipping 
tanks. The second valve above the 
sprocket is the main line valve. 

In addition to the large dip tank, 
a smaller, cleverly built tank is used 
for smaller equipment. It is built in TO STOP 
an angle shape of welded sheet-steel §& Eo. er eee 
construction. The main portion of the § St eS Ten 
tank is in front for easy dipping. The aie SRITERES OFF 
drain table extends back and is pro- 
vided with a tapering bottom to drain 
the varnish back into the tank. The 
drain board is also provided with a 
grate type rack on which armatures, 
small stators and the like can set while 
draining. This tank is also attached to 
the piping system so that the varnish 
may be pumped out after using. 


OPEN DOOR 
TO START 


ESAT Oe seat 
SCLASE CtOCH nen Tae 
ULE A SIT 












INSTRUCTION BOARD with controls mounted thereon gives mechasits 5 
this New Orleans motor shop the whole story of bake oven operation at 4 & ance. ; 
Sequence starting must be followed for proper oven operation. 4 
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STANDARD FEATURE IN ALL SQUARE D 


SWITCHES, PANELBOARDS AND 
SWITCHBOARDS FOR 30-60 AMPERES 


Inspite of the tremendous shock of the big guns on fighting 
ships, the Navy accepts these clips without auxiliary fuse 
retainers. The powerful gripping force of the built-in steel 
spring does the job. 

This, plus the fact that Square D Positive Pressure Fuse 
Clips are copper instead of the usual bronze, means (1) 
higher conductivity and (2) up to 60% heat reduction at 
the point of contact between clip and fuse ferrule. Yet fuses 
may be quickly and easily removed and replaced without 
fuse pullers or other “trick’’ devices. 

The same basic principle is also used in all Square D fuse 
clips from 100 to 600 amperes, providing the same positive 
contact and reduced heating. The positive pressure feature 
8 entirely automatic, requiring no bolts or clamps which 
loosen under vibration, shock or the wearing of threads. 

Pressure fuse clips are just one of the many reasons 
Square D is preferred for marine applications. 


ELECTRICAL EQUIPMENT « 





KOLLSMAN AIRCRAFT INSTRUMENTS 


SQUARE J) COMPANY 


DETROIT MILWAUKEE LOS ANGELES 
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THAT SPECIAL 
HEATING PROBLEM 


Do you want to heat the cab of a traveling 
crane ... or an isolated watchman’s hut... 
or a corner in some loft? Do you want to 
“spot heat” a moving member in a special 
machine, or a plastic press, or a folding 
machine, a glue cooker or a shoe stitcher 
or a warming oven? Do you want heat 
that you can turn on and off at the touch 
of a button? Then you will be interested in 
Cutler-Hammer Electric Heat, tool of a thou- 
sand uses, capable of being shaped, applied 
and controlled in more ways than perhaps 
you ever thought possible. You may also be 
interested in the judgment of plant execu- 
tives and machine designers who know the 
importance of the correct, efficient and eco- 
nomical solution of such heating problems. 
They have found that Cutler-Hammer'’s spe- 
cialized knowledge in this field, dating from 
1910, has been directly instrumental in 
securing to them the utmost advantages of 
the electric heating method. Why not write 
Cutler-Hammer today for details of Cutler- 
Hammer Electric Heat? CUTLER-HAMMER, 
Inc., 1306 St. Paul Ave., Milwaukee 1, Wis- 
consin. Associate: Canadian Cutler-Hammer, 
Ltd., Toronto, Ont. 


Engineering Excellence Finds its 
Greatest Reward in the Respect 


CUTLER-HAMPTER 


= ELECTRIC HEAT = 
gC H 


ers keep incuba- 


eat 
mer H perature. 


r-Ham 
Cutle fe, even tem 


tors at a $9 








8. Press start button “A” untij ligh 
“A” goes out. 
9. Turn main gas valve on, 

10. Close door. 

TO STOP 

1. Press stop button “A”. 

2. Close both hand valves, 

3. 20 minutes after—turn al] 

OFF. 

All lettering, including switch il 
control identification, is in white on , 
black background. Gas piping with 
control valves is purposely extended ty 
the control board for accessibility, 
duplex convenience outlet js mounted 
on the board for use with electric took 
or hand light extensions for oven main. 
tenance and repairs. 

It takes time and effort to do s 
thorough a job but, with a skille 
manpower shortage and the need for 
training inexperienced help, it pays 
dividends in the elimination of errors, 
misunderstanding and the resultant pos. 
sible damage to equipment. 





switches § 


QUICK-HEAT 
SOLDERING DEVICE 


A time saving method of soldering 
coil connections on small motors was 
recently developed in the shop of the 
Koepp Electric Motor Company, Mari- 
towoc, Wisconsin. Minutes have been 
reduced to seconds with the use of this 
unique electric soldering iron. 

The heart of the device is an old ol 
burner ignition transformer with a 
single phase 110-volt primary and a 
nine-volt secondary. One leg of the 
transformer secondary terminates in an 
insulated spring clip designed to hold 
ordinary. strip solder. The other leg 
terminates in a carbon tipped soldering 
iron (see accompanying diagram). 

Touching the solder with the right 
angle tip of the iron completes the se- 
ondary circuit, causing the current t 
flow and melt the solder. In actual use, 
the solder is placed on the pigtail cal 
connection, then the tip of the irom 








Old of/ burner 
ignition transformer 





. 







Insulated 








Sec. spring clip 
/ 
---Strip solder 
Carbon tip 
---soldering 
fron 
Insulated . 
handle AYA 








SCHEMATIC DIAGRAM showing i he 

simple circuit of the quick-bea yy he 1 
ing device developed and use 

Koepp Electric Motor Company. be 

ctr 
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en Pi A circuit breaker must work fast... pass harmless 
agratt} overloads without interruption . . . yet when danger . 
the right threatens, it must open the circuit and quench the 8 
es the sec- arc—quick! AN 
i He ion’’ Ci : " EN HEATED 
current to Westinghouse ‘‘De-ion’’ Circuit Breakers do this— z as 
a and protect themselves, too—burns and pits are mini- 
igtall mized, contacts last longer. DEFENDING THE CIRCUIT is the job of 
the iron 18 - : this Westinghouse Bi-metal element. Two 
To restore service instantly, once the disturbance metals which react differently to heat are 
is cleared, simply flip the indicating handle. No aeae tas Be ee ee 
Pr waiting—no repairs—no parts to replace. interrupting mechanism and opening the 
sformer § , P Pp : : P . 2 - Te circuit—sefore any damage is done. ‘ 7 
Protect equipment and circuits with Westinghouse ‘“De-ion 
Circuit Breakers. Ratings up to 600 amperes; enclosures for 
neatly every type of service. Call your Westinghouse Repre- a 
sentative today. Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., Dept. 7-N. J-21297 
ip solder 
rbon tip 
dering S STOPPING ARCS COLD is the task of the 
n “De-ion” arc quencher .. . consisting of 
¢ Ss In ous A parallel metal plates in the form of a grid. 
t It draws the arc into the quenching cham- 
yr PLANTS IN 25 CITIES... OFFICES EVERYWHERE ber, divides it ineo segments « . . emothess 
he {.): it — the plates . .. in the space of 
owing # EV ,, a cycle. 
; ale Wee “DE-ION’’ CIRCUIT BREAKERS 
d by te |X Sid, 
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Accurate - 
Uniform - 
NU veleslehite 


IDEAL COIL 
WINDING 
| EQUIPMENT 


Coil Winder Drive 

Assures uniformly wound, perfect 
coils. Speed is infinitely variable 
from 90 to 500 RPM; Automatic 
Counter accurately shows number 
of turns. Output torque 350 to 60 
inch lbs. depending upon speed. 


FOR USE WITH 
ALL TYPES OF COILS 
AND ARMATURES 


IDEAL COIL WINDER HEADS 


“Universal” Model, 
flexible — winds 
perfect coils rang- 
ing in size from 
34” x 64” up to 
13 x 164”. Wound 
from one wire— 
no soldering. 


a 


IDEAL ARMATURE WINDING HEAD 


Adjustable to ac- 
commodate arma- 
tures up to 3” in 
diameter with 2}” 
maximum arma- 
ture stack. Easy to 
set up. 


IDEAL INSULATION TESTER 


Quickly indicates 
the presence of 
“shorts,” “grounds” 
or broken wires in 
low-voltage equip- 
ment, such as mo- 

a OE 5-2) 

ae ee 


tors, transformers, 
etc. 


Write for Detailed Information 


IDEAL Sycamore 


© IDEAL COMMUTATOR DRESSER CO. » 


1041 Park Ave., Sycamore, Ill. 


applied and the solder flowed over the 
connection. A disconnect switch oper- 
ates the transformer. 

Considerable time is saved by having 
the current flow through the solder 
itself, compared to the conventional 
method of using an ordinary soldering 
iron which must first heat the solder be- 
fore actually melting it. The device has 
been used successfully by the Koepp 
shop on various sized motor repairs 
enabling them to get out better jobs in 
less time. 


RADIANT HEAT SPEEDS 
ARMATURE REPAIRS 


Insulating varnish on rewound arma- 
tures is dried in one-half to one-third 
the time by the use of infra-red lamps. 
An 18-inch armature requiring 30 
hours in the convection oven is baked 
in eight hours under infra-red. 

First cost and installation time were 
reduced by using the original brick 
oven. The old doors were removed, 
the roof ventilated, and the two banks 
of lamps suspended on barn door hang- 
ers. Each bank of 60 lamps consists of 


ARMATURE BAKING TIME is reduced 
two thirds with radiant heat lamps as com- 
pared with steam convection oven. This oven 
is arranged in three sections with controls to 
permit the baking of one, two or three arma- 
tures at one time. Armatures are baked dur- 
ing the night, utilizing off-peak power by 
controlling the circuit with an automatic 
time clock. 


four rows mounted in a semi-circle, 
with a 27-inch radius. The barn door 
hangers permit moving the banks in 
or out to place them at the proper 
distance from the armature surface. 
Each group of five lamps is con- 
trolled by a 20 ampere safety switch. 
Twenty-four such switches provide 
maximum flexibility of control. The 
lamps are in three groups of five, 
15 inches apart, to bake out three ar- 
matures simultaneously. The power 
supply is single phase, three-wire, and 
the total load is 30 kw. A total of 120 


Matel ¢= 
WIRE JOINTS 


The “ 
MODERN 
WBN 


ith IDEAL 


NOM ASILIGI 


Conserve Critical Materials . . . Ideal 
“Wire-Nuts” use no Tin or Rubber. 
Meet all Government Requirements 
and are approved as alternate fot 
solder-and-tape joints. Listed by Ur 
derwriters’ Laboratories, Inc. Sizes for 
every job. FREE SAMPLES. 


If Your Electrical Jobber Hasn't 
a Supply Write or Wire, Men- 
tioning Jobber’s Name. 








Other Top-Quality 
WIRING DEVICES 


@ Fish Tape Reels and Pullers 
@ Wire Strippers 
@ Joist Borers 
@ BX Armor Cutter 
@ Cable Ripper 
@ Test Lights 


Sold Through Jobbers 


nn 








IDEAL Syeano 


© IDEAL COMMUTATOR ORESSER 


Westinghouse lamps are used, and | 494} perk Ave. Sycamore, Ill 


Sales Offices in All Principal Cities 
In Canada: Irving Smith, Ltd., Montreal, Quebec 
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rated at 250 watts each. 
[Continued on page 169] 





Sales offices in all principal cities 
— | 
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New 144 page, fact packed O. Z. Catalog 
covers the complete line of O. Z. products. 
Price lists, engineering data, and dimensions 
on Conduit Fittings * Cable Terminators 
Junction Boxes * Solder- 
§, less Connectors * Power 
i) Connectors > Grounding EC & Cc TR 1C¢ a L Ad & G. CO. 

Devices. Write for your @ ® 262 BOND STREET + BROOKLYN 2, N. Y. 


free copy. REPRESENTATIVES UN FRPNEC1P at CHT ies 
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Fleur-O-Liers are equally desir- 
able in the office, factory or store. 





Want to get the most 
from fluorescent lighting? 


Then remember these important facts: | 


Certified Fleur-O-Liers are fluorescent lighting fixtures f fxn 
made by many leading fixture manufacturers in ¢ put, 


wide variety of sizes and designs. tures 


They have been tested, checked and Certified by inde 
pendent experts, Electrical Testing Laboratories of ed WPE 
York, as meeting 50 definite standards for electrical 


mechanical and lighting excellence. How 


They are available in industrial and commercial types fot 
war plants, offices, drafting rooms and other war essential 


locations. (Priorities A-1-j or higher.) 
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The quickest way to make sure your customers get the protection, 
dependability, and service they need and want is to sell them 
fixtures wearing the famous Fleur-O-Lier label. 


Performance—PLUS! FLEUR-O-LIERS combine the best fea- Cet eet Sook 


tures of prewar equipment and with new improvements 


developed to help the war effort. And, of course, all NEW! Write today,for 
manufacturers of FLEUR-O-LIER fixtures conform to one Ste 
complete FLEUR-O- . 


WPB limitations in the use of critical materials. LIER engineering spec 


ifications, together with 
the FLEUR-O-LIER 


How Certified Ballasts and Starters help you story and list of manu- 
e longer fluorescent lamp life facturers. Fleur-O-Lier 
Manufacturers, 2122-4 


e greater lighting efficiency Keith Building, Cleve- 
e full use of your wiring system land 15, Obio. ; 
e dependable service 


a 
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MODERN LIGHTING 














CANVAS PROTECTS MACHINES 
DURING INSTALLATION 


Robinson Electric Co. of Charlotte, 
N. C., who are lighting engineers and 
contractors specializing in commercial 
and industrial installations spent several 
years in selling a _ relighting job 
to the Southern Asbestos Co., also of 
Charlotte. Their efforts seemed to be 
in vain until one day they found out 
that the reason for past negative 
responses was that the customer could 
not afford to shutdown the various 
plant areas for rewiring the lighting 
circuits and converting to fluorescent. 
Nor could the work proceed while ma- 


LiL ilidhiildlddldllillillllle 


‘Nailed to 
ceiling 










Light urr- 
bleached 
canvas 


oo Sad -— 








Nailed to 
walking 
t} plank 











LIGHT UNBLEACHED CANVAS is 

nailed to the ceiling forming a tunnel 

for the men to work in. This catch-all 

protected valuable machinery from fall- 
ing objects. 


chines were running, for should the 
tiniest bolt, screw or washer fall into 
one of the machines, it would be 
wrecked and the machines were worth 
around $20,000 each. 

Roy Robinson guaranteed to do the 
job without 4 mishap and got the con- 
tract immediately. To insure against 
dropping tools, wiring material or 
miscellaneous items, he purchased a 
large roll of light unbleached canvas 12 
feet wide and 60 feet long. Scaffold- 
ing four feet high and 60 feet long 
was then erected across the areas where 
work was to be done, and the machines 
were so spaced that scaffolding support 
could be provided every 12 feet. The 
canvas was then nailed tight against 
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the ceiling as in the accompanying dia- 
gram and work was carried on within 
this canvas tunnel. As soon as the 
wiring was completed, fixtures hung 
and lamps inserted, the catch-all equip- 
ment was moved on down the line. 

The old installation consisted of 150 
watt RLM units mounted on 16-foot 
centers. This was replaced by fluo- 
rescent, continuous strip, two 40-watt 
tube units. Mounting heights varied 
from 8 to 12 feet and center distances 
of continuous strip rows varied from 
9 to 16 feet. 

Installation specifications varied not 
only to suit illumination requirements 
of the different operations, but also 
because of the tremendous amount of 
airduct work necessary for the asbestos 
dust collection. The relighted areas 
now measure between 45 and 50 foot- 
candles of maintained illumination. 


LIGHTING FOR PUNCH 
AND FORMING PRESSES 


A previous item on Specific Lighting 
for Sheet Metal Fabrication, based on 
data compiled by the Chicago Lighting 
Institute in cooperation with the local 
WPB office and presented by E. R. 
D’Olive, Illuminating Engineer, cov- 
ered squaring shears, hand and power 
brakes. This, the second and final item 
~in this group, will discuss specific light- 
ing for punch and forming presses. 

Punch and Forming Presses may 
be straight-sided, open-typed reclinable 
or closed back. The main problem in 


. either case is to get light under and 


on the upper and lower elements of 
the die. Since the face of the die is 
specular or polished, it is best seen 
when imaging or mirroring a low 
brightness light source. 

Illumination is also required to fa- 
cilitate setting up punches and dies. 
Cases have been observed where as 
much as 75 foot-candles were meas- 
ured four inches from the die while, 
because of shadow, less than two foot- 
candles were on the die itself. 

By inclining the press, two purposes 
are served—punched pieces drop away 
rapidly to clear the dies and more light 
can be directed into the dies. 

Better illumination of the die can 
be accomplished by finishing the inside 


gE * 
?UNCH 
PRESS 





DIES ARE LIGHTED in this punch pres 

by a 50-watt, mill type lamp in a diffusing 

Bell jar and guard. Unit, mounted between 

the side frames of the press, provides the 

low brightness source required for the 
Specular dies. 


surfaces of the frame in white or light 
color enamel or inserting porcelain 
enameled or stainless steel (depolished) 
reflectors. These easily cleaned sut- 
faces are mirrored in the die faces 
and shoulders making them luminous. 
Another scheme is to install a 50-watt, 
mill-type lamp with a diffusing glass 
Bell jar in a wire guard mounted 0 
a shockproof socket between the side 
frames. It should be mounted high 
enough and be baffled so as not to be 
in the eyes of the operator or aly 
other worker within a reasonable dis 
tance of the machine. In any as 
no bare lamps should be visible. _ 
Another solution is the installation 
of a 6-inch diameter porcelain 1 
flector with cover plate on a heavy 
arm with shockproof mounting. This 
assembly may be attached to the press 
or hung from above and should b 
directed to the die from the side 
rear. Floor portables may be 4 
either for intricate set-up jobs or pr 
duction. Both incandescent and fluor 
escent portables are acceptable, 
though the latter are preferred. 
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PRODUCE FOR WAR... 
WHILE YOU PLAN FOR PEACE! 
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Cheek The Details— 


See why Wheeler means 






- end to end, Wheeler Re- 
flectors are engineered with all the 
skill and experience of Wheeler’s 
62 years’ specialization in lighting. 
They’re “skilled lighting” that in- 
sures maximum lighting efficiency, 
durability, and convenience of in- 
stallation and maintenance. 

Examine a Wheeler Fluorescent 
Fixture, for example. Compare its 
high rigidity, obtained in spite of 
WPB metal-restriction, by 
Wheeler’s I-beam wiring channel 
construction. Notice that wiring is 
completely metal-enclosed, yet in- 
stantly accessible. Also note the ac- 
cessibility of starter switches; the 
speedy adaptability of the unit to 
continuous runs; and the ample 
provision of knock-outs for any type 
of mounting. 

Whether you need fluorescent or 
incandescent fixtures, specify 
Wheeler and you'll get such “skilled 
lighting”! Wheeler Reflector Co., 
275 Congress St., Boston 10, 
Mass.... New York City. Repre- 


sentatives in principal cities. 


NN 


Simpler Wheeler coupling speedily adapts 


single units to continuous runs. Note I- 
beam wiring channel design and accessible 
starter switches, 


i 


Another Wheeler improvement! New 
Lamp Retaining Guard for modern fluor- 
escent fixtures. Provides new safety... 
positively prevents falling lamps. 


Distributed Exclusively Through Electrical Wholesalers 


Lighting Equipment 





REFLECTOR 


COMPANY 


Since 


Specialists 1881 












Fixtures should be carefully locate, 
so the lighting is not behind the Oper- 
ator’s back. For the press department, 
general illumination of incandescey. 
fluorescent or mercury type should pp u 
vide at least 20 foot-candles. If, ho 
eve , there is no separate press 4 
partment in the sheet metal shop, ve 
eral illumination should not he § 
than 35 foot-candles. Operators, 
general, like to see the stamping | 
judge the condition of the die. (& 
rections can then be made and bre 
age avoided on a die which may ggg 
many times more than the most ge 
pensive lighting equipment that coq 
be recommended. ae 





















Large Forming Presses — 
there is less chance of doubling q 
stock (with consequent breakage gf 
dies) on presses forming large piecay 
there is a greater chance of foreip 
substances falling into them and came 
ing trouble. Defects due to wearing 
chipping and cracking must be close 


and constantly watched. 

Large presses may be lighted from 
the four corners with 50-watt rough 
service lamps in porcelain reflectors— 
if the units can be located close to the 
die. If the reflectors must be located 
at some distance from the die, 100-watt 
lamps or larger may be required in 
projector-type reflectors with slightly pet 
diffusing covers. of 


Other Types of Machines used in nH 
sheet metal fabrication include circle, 
















is ; g 
slitting and curve shears; flangers; nib- . h 
blers; forming and rolling machines; ¢ 


grooving machines; end seamers; and § 4,! 
spinning lathes. Whether the shop ) 
is large or small, the important princi- § 5 
ples to remember are the same as 6. 
those earlier discussed. A study should 
be made of each machine with specific 
attention being directed to the oper ' 
ator’s use of his hands and eyes. 


Lighting Costs—Good lighting has | 
positive benefits and aids in production. 1 
Among the advantages it affords are- 
closer tolerances, fewer rejects, low- | 
ered spoilage, greater safety and it- 
creased morale. Invariably, the it- 
creased production is sufficient to pay 
for the lighting equipment in a reli- 
tively short time. 

The cost of lighting has recently been 
analyzed in a number of defense plants. 
It was observed that the sum of the 
fixed and operating costs of machinery, 
including labor, amounts to about $2.00 
per 100 sq.ft. per hour. On the 
same basis for figuring charges, the 
best type of lighting costs only ol 
cent per 100 sq.ft. per hour. On this 
basis, the differential between good 
lighting and poor lighting is only 0M 
half cent per 100 sq.ft. per hour. In 
effect, this small sum turns out to 
cheap insurance against unnecessary 
waste of production labor or machinery: 
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d on-and-off spring tension clips 
it instant release and replacement 
of entire reflector. 
4 KO. for cable comp installation 
direct to fixture- 

4, Slide channel clamps for rod or pipe 
hangers can be located ot any point on 
channel. 

4, Swivel type hanger strap is adjustable 
for pipe OF rod alignment. 

5, K.0.'s for pipe and cord. 

6, Rigid one-piece ¢ 
ynits to continuous fixtures. 
7, Chain hanger slots in top of channel and 
in center of coupling. ' 
8, Complete pipe hangers with ceiling can- 
opy and all fittings. 
9, Large tear-out in 
10. Rigid, one-piece, ed end boxes 
welded to channe gidity and 
gnment of all parts. 
ctors (RLM 


verts, single 


fion factor, 
cutoff, 14°. 
12. K. O. for switch. 


13. Screw holes for direct surface mounting- 


No couplings needed. 








The Sign of Quality 
Look for this Label 


13 POINTS Tell Why You Save 


INSTALLATION and MAINTENANCE DOLLARS 


Latest of the many exclusive design features that make Day- 
Brite the low-maintenance fluorescent fixture is the 5-secom 
on-and-off reflector. Slight finget pressure of 2 spring-tension 
clips at each end of the fixture releases the entire reflector. To 
replace, merely snap back into rigidly held position. Works 
essibility to the fixture body --- 
ion effectiveness is assure 
baked enamel finish — 


Day-Brite’s ¢* 
Another low-mainte- 


standard on all non-meta 
nance feature! 

The Day-Line is supplied for single unit mounting of com 
tinuous runs — for 2-40 watt, 3-40 watt and 2-100 watt jJamps 
_. Consult your Day-Brite engineering representative—Se® 
for Bulletin F-69. | 


DAY- BRITE LIGHTING, INCORPORATED 


5431 Bulwer Ave. — 5t- Louis 7, Missouri 























Saf equard 


‘LIFE 
*PROPERTY 


with M¢GILL 


Vaporproof Safety 
Guards 


Guard with the 
Seal-Tight Globes 


Where there is a possibility of 
fire, or other disaster from a 
spark, exposed flame, heat or 
breaking of bulbs, then McGILL 
Vaporproof Lamp Guards 
should be used on all portable 
or extension lights. The tight- 
sealing globe and heavy éage, 
with air-tight seal in handle 
opening, eliminate these haz- 
ards at every spot where this 
guard is used. These Vapor- 
proof guards are designed to 
stand up under roughest use 
and abuse. 

These guards also protect 
the light bulb and prevent 
breakage when used around 
machines where water and oil 
might splash on the bulb. 
Guards also are grounded—an 
additional safety feature. 

ASK FOR LITERATURE 


McGILL MANUFACTURING CO., INC. 
Electrical Division 


Valparaiso, Indiana 
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WAREHOUSE ILLUMINATION of 15 foot-candles for safe and accurate handlin ; 
of aircraft parts has been provided in this Vega Aircraft Corp. building. Fixtures of 


500 watt have been installed on 15-foot centers and mounted 20 feet above the floor, 

Bennett-Forsberg Electric Co., Los Angeles contractor, made the installation. More than 

500 Westinghouse units were used and are of the type with socket built into the hood 
for quick and safe relamping and cleaning. 





ROLLING SCAFFOLDS 
SPEED INSULATION 


Robinson Electric Co., lighting engi- 
neers and contractors of ‘Charlotte, 
N. C., proved themselves equal to any 
task under the increased tempo of war- 
time installations. A Quartermasters 
Depot lighting job was contracted by 
Robinson just prior to the Pearl Har- 
bor incident. Several days later, he 
was informed that only 35 days would 
be allowed to complete each of two 
buildings. The turn of events was 
as unexpected as the Jap attack, but 
Roy Robinson decided that he would 
equal or even beat this deadline some- 
how, or else. 

The depot consisted of two build- 
ings 180 feet by 1,200 feet. Each build- 
ing was divided into six sections, 200 
feet long, and the sections were all 





separated by thick firewalls. Six rows 
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a 
> RLM dome reflector Angle reflector; fire wall 


PLAN LAYOUT of one section of the 
Quartermasters Depot. RLM dome reflectors 
were used in the center area and angle re- 
flectors completely encircled each section. 


ot fixtures were run the entire length 
of the building spaced 25 feet apart, 
Building chords were spaced every 20 
feet and fixtures likewise were spaced 
laterally on 20-foot centers. RLM 
dome reflectors for 500 watt incandes- 
cent lamps were used in the center and 
each 200 foot section was completely 
encircled by angle reflectors, also 50 
watt incandescent (see accompanying 
plan layout). 

Robinson’s first move was to break 
down the job into three operations. 
The first was punching holes (for out- 
let boxes and conduit straps) in the 
structural steel members of the build- 
ing. The second was installing boxes, 
conduit and straps. The third was 
pulling wire, making splices, hanging 
fixtures and lamping. ; 

To carry on the work, he built 
three rolling scaffolds of wood timber 
which were 3 feet wide, 12 feet long 
and 14 feet high. Six-inch casters 
were used for easy rolling across the 
new cement floors. The building 
chords were 20 feet off the floor and 
the 14-foot scaffolds put the men m 
easy reach of their work. 

Starting at one end of the depot 
the three scaffolds and their respective 
crews of ground and scaffold men 
worked each section right down the 
line. Doors were provided in the fire 
walls for truck passage and after com- 
pletion of each section, scaffolds were 
squeezed through these openings 1! 
the next. 

The first scaffold rolled through, 
laying-out and punching all holes 10 
the steel. Then came the secon, 
mounting boxes, conduit and straps 
And here, the strategy of attack back- 
fired. All material was on hand but 
the fixtures. However, the third crew 

[Continued on page 173] 
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FIBERGLAS* ELECTRICAL INSULATION Now AVAILABLE! 


(Increased Fiberglas Production permits this Announcement to be Made ) 
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fikerglas Tapes available in all widths and thicknesses from Fiberglas Braided Sleevings. 
08" to .015”. 
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A few of the many types of Fiberglas fabricated materials, 
including Fiberglas cloths, tapes, and tubings; Fiberglas-mica 
combination material and Fiberglas laminated sheets. 
























ie built 
| timber Not pictured but also available are: Unprocessed 


et long § !*S, varnished tapes, cloths, sleevings, and saturated 
casters f ‘eevings. 


oss the FIiBERGLAS 























yuilding *T. M. Reg, U.S, Pat. Off, 
we wens-Corning Fiberglas Corporation, Toledo 1, Ohio. 
Fiberglas Canada, Ltd., Oshawa, Ontario. ELECTRICAL INSULATION 

depot, 
pective Get in Touch with Your Electrical Distributor Now! . .. Fiberglas Materials 
ld men e ° e e 
wn the are in stock for immediate delivery! 
the fire 
er cull Lan B, Bracu Company F INSULATION AND WirEs, Inc. Mica InsuLator CoMPAaNy 
1s were Pittsburgh, Pa. Atlanta, Ga. Chicago, Illinois 
gs into EuworRicaL, Spectatty CoMPANY errs —— "es eee — 

Seattle, Washington y S he . i s PAY weed 

h, Brera E ot. Louis, Mo. MircHei-Ranp InsuLation ComMPANYy 
a ‘ * oiesag Suppty Company New York, N. Y 
oles | malo, New York InsuLATION MaNnuFacTuRERS Corp. sRenet 
secotid, hester, New York Chics, Tiitnis N ATIONAL ELecrrica tL Corn ComPANY 
strap Seavpar E Cleveland, Ohio ene Se 
: ‘AR ELECTRIC Company, INc. es a 4 Bluefield, West Virginia 
k back- Philadelphia, Pa Minneapolis, Minn. 
ind but Richmond Va ; PREHLER ELECTRICAL INSULATION 
dcrew Fang g hg Leo J. Meypera Company Company 
7 , UpPLy Company Los Angeles, California Chicago, Illinois 
- Louis, Mo, San Francisco, California Cleveland, Ohio 

i 19 Electrica Contracting, April 1944 












How to Use Available Benjamin Lighting Units 
to Make Needed Lighting Improvements Now 


FROM THE AVAILABLE BENJAMIN LIGHTING UNITS LIKE THESE, CAN 


BE SELECTED FIXTURES TO PROPERLY LIGHT EVERY SEEING TASK 







RLM DOME PORCELAIN ENAMEL UNIT—The accepted 
standard for general lighting. Provides illumination 
on both horizontal and vertical surfaces with mini- 
mum of shadow; high lighting efficiency. 







































ELLIPTICAL ANGLE PORCELAIN ENAMEL UNIT 
For wide, even distribution of light from the side; 
also where there ‘are overhead obstructions . . . too 
high ceilings . . . vertical surfaces to be lighted. 


RLM BOWL PORCELAIN ENAMEL UNIT — For local- 
ized lighting of many machines, assembly and inspec- 
tion operations involving difficult seeing conditions 
which may require exceptionally high footcandles 
running up to 50 to 75 or more footcandles. 


EXPLOSION-PROOF . . . DUST-TIGHT UNITS — For 
lighting locations involving explosive atmospheres or 
explosive inflammable dusts, a complete line of 
Benjamin Explosion-Proof and Type II-G Dust-Tight 
Units are available. 


WATER-TIGHT UNITS—Benjamin ‘“‘Vapolet”’ lighting 
fixtures are recommended for such locations as boiler 
rooms, pump houses, power houses, hydro-turbine 
rooms, chemical plants, ice houses, loading platforms, 
basements, quarries, pits and other locations where 
weather-proof and water-tight units are essential. 


TYPE IIl-G SEALED-FLO FLUORESCENT UNIT — This 
porcelain enamel unit is designed for use in dusty, 
dirty, damp locations where high lighting levels are 
essential. It is listed by Underwriters’ Laboratories 
for certain hazardous locations. 


MERCURY VAPOR LIGHTING UNITS — Best seeing 
conditions for certain seeing tasks are obtainable 
through the use of Benjamin Mercury Lamp Units or 
combination mercury and incandescent units. These 
are available in a complete range of lighting units 
which include Dome, Elliptical Angle and Glassteel 
Diffuser types. 





ELLIPTO-LITE FLOODLIGHT UNITS 











—for protective floodlighting of 
factory yards and grounds and for 
lighting outdoor work areas, these 
porcelain enamel open-type Benja- 
min Ellipto-Lite units provide effec- 
tive illumination. For complete data 
on Benjamin Floodlighting equip- 
ment see Catalog 26. 












Benjamin Electric Mfg. Co., 
Product Information Dept. H, 
Des Plaines, Illinois 


Please send me, without 
cost or obligation, a copy 
of the Manual . . . Speci- 
fications for Productive . 
Lighting in War Plants. City 
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A lighting checkup made now wil 
uncover many locations where pro- 
duction experience reveals the need 
for improved lighting to improve 
workmanship, increase production, 
increase safety, reduce fatigue or im. 
prove employee morale. 


These lighting problems require 
for their solution the correct selec. 
tion and installation of lighting units 
that meet every requirement of the 
location as well as the seeing task. 

From the available Benjamin 
Lighting units, proper lighting can 
be provided . . . lighting that is cor. 
rect from the viewpoint of sufficient 
light, quality of lighting, light dis- 
tribution, light diffusion, light con- 
trol, shielding, maintenance and 
safety. 


Send for Free Manual 
of Lighting Problem Solutions 


In this 32-page guide to Productive 
Lighting in War Plants are con- 
tained 21 ready to use solutions of 
the lighting problems most com- 
monly encountered in industrial pro- 
duction. Use of this guide and the 
data contained in Catalog 26 will 
enable you to specify Benjamin 
Lighting units to- meet practi 
cally every seeing requirement. For 
a complimentary copy sent with- 
out cost or obligation, write Product 
Information Dept H, | Benjamin 
Electric Mfg. Co., Des Plaines, Ill. 
or MAIL COUPON TODAY. 


Distributed Exclusively Through Electrical Wholesalers 
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has inherent speed and torque 
characteristics that make it indis- 
pensable to a great number of industrial 
applications ; and many methods of con- 
trol have been developed to take full 
advantage of these characteristics. 
Variable voltage supply has long been 
me of the most flexible types of con- 
trol; now the comparatively new elec- 
tronic control has broadened the speed 
and torque range considerably over the 
der methods of obtaining variable 
voltage input to armature and field. 
Every electric motor possesses cer- 
tain inherent speed characteristics by 
which it can be classified into a specific 
category. The following classifications 
tave been adopted by N.E.M.A. (Na- 
tional Electrical Manufacturers’ Asso- 
ciation, ) 


[) is iterene spec motor drive 


Constant-speed motor is one in which 
the speed is practically constant from 
no-load to full-load. Motors in this 
class may have an absolutely con- 
sant speed regardless of load, or 
the speed may vary a few percent 
from no-load to full-load. 


Adjustable-speed motor is one in 
Which the speed can be varied gradu- 
y Over a considerable range, but 
when once adjusted, remains prac- 
tically constant regardless of load. 


Multi-speed motor is one which can 

Operated at any one of several 
definite speeds but, when once ad- 
lusted, remains practically constant 
regardless of load. It differs from 
the adjustable-speed motor in that 
en multi-speed motor can be oper- 

only at certain definite speeds 
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Direct-Current Motors 


and Control_—I 


drive to industrial operations. 


without any gradual adjustment of 
the speed between these definite 
speeds. 


Varying-speed motor is one in which 
the speed varies with the load, gen- 
erally decreasing as the load in- 
creases. 


Adjustable varying-speed motor is 
one in which the speed can be varied 
gradually over a considerable range 
but, when once adjusted, will vary 
in considerable degree with change 
in load, generally decreasing as the 
load increases. 


The Shunt Motor 


If we are to utilize these inherent 
characteristics of the direct-current 
machine, it will be necessary to review 
the forces which have effect on the 
shaft output. 

If the shunt field of a d.c. machine 
is excited by connecting it to some 
d.c. source and the armature is rotated 
in the resulting magnetic field, a d.c. 
voltage (emf) is generated at the 
brushes and we have a shunt generator. 

If we take this same d.c. machine 
and connect the brush terminals to the 
same d.c. source of power that supplies 
the shunt field, we have a shunt motor. 
However, we now have two voltages 
(emfs). One is the applied emf from 
the d.c. supply lines and the other is 
the same generated emf that was 
present in the generator. This gen- 
erated emf results from the armature 
conductors revolving in the field flux 
(p) of the shunt ‘field coils. The 
faster the conductors cut the flux, the 
greater will be the generated emf and 
vice versa. 


A general guide to facilitate the selection and application of motor 


The armature current flows in the 
armature conductors in a direction dic- 
tated by the applied emf. Since the 
generated emf is opposed to the direc- 
tion of this armature current flow it 
is called counter emf. Thus the ap- 
plied emf must be large enough to 
overcome the counter emf and also to 
send the armature current through the 
armature resistance. 

From this it will be seen that a 
starting resistance is needed to start 
even smaller sized d.c. motors, for the 
counter emf which limits armature cur- 
rent to safe values when running is 
not present until the motor begins rota- 
tion. It then increases to a maximum 
at maximum speed (assuming that 
shunt field excitation remains con- 
stant). For instance, consider a motor 
designed for a normal full-load current 
of 100 amperes, and having an arma- 
ture winding resistance of 0.25 ohms. 
If this motor is connected directly 
across 250 volts, a starting current 
of 1000 amps. would flow through the 
armature conductors. This would not 
only be dangerous to the winding, 
but the resulting high starting torque 
effort might produce an injurious 
shock to the driven machine. Ii a 
starting rheostat having a resistance of 
2.25 ohms is connected into the arma- 
ture circuit, the total resistance would 
be 2.50 ohms and the starting current 
would be limited to 100 amps. This 
would give a starting torque of only 
100 percent, and therefore in actual 
practice a rheostat with less resistance 
would be used to get enough more 
starting current to produce 150 to 200 
percent starting torque. As the motor. 
picks up speed the starting resistance 
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is gradually cut out to maintain balance 
with the increasing counter emf. 
Finally at full-speed and full-load (100 
amps.) the starting resistance will be 
entirely cut out and the counter emf 
will equal 225 volts. This is derived 
from the formula: 


E, => E. = is R, volts 


where E, is the counter emf; E, is 
the motor terminal emf; J, is the arma- 
ture current; and R, is the armature 
circuit resistance. (In the case of a 
compound motor R, would also include 
the series field resistance.) 

E, has been given as 250 volts; J. 
for full-load is 100 amps. and R, equals 
0.25 ohms. 

Thus the counter emf at full-load 
and speed is: 

E, = Ee—1I1.4Ra 
= 250 — 100 X 0.25 
= 250 — 25 
= 225 volts under normal full-load 
operating conditions. 


Torque and Speed 


The torque of a motor is propor- 
tional to the number of conductors on 
the armature, to the current per con- 
ductor, and to the total flux (¢) of 
the machine. Likewise the speed of the 
machine depends upon the number of 
conductors, the flux, the number of 
paths, the number of poles and the 
counter emf. 

Since for any given machine most 
of these factors are fixed and constant 
(that is, the number of conductors, the 
number of paths, and the number of 
poles), torque and speed equations can 
be derived as follows: 


torque = a constant X I, X ¢ 


speed (rpm) = a constant Mok’ 


where /, is the armature current and @ 
is the machine flux. E, — J, R, is 
recognized as being equal to E, the 
counter emf. Thus the torque is di- 
rectly proportional to the armature cur- 
rent and the machine flux. In other 
words, an increase in armature current 
results in an increase of torque. Or 
an increase in field flux gives an in- 
crease in torque. Vice versa, a decrease 
in either, or both, results in a decreased 
torque. Fig. 2 shows that for a shunt 
motor where the field flux @ is held 
constant, the torque varies directly with 
the armature current. 

The speed onthe other hand is 
directly proportional to the counter 
emf and inversely proportional to the 
field flux. That is, an increased 
counter emf increases the speed while 
a decreased counter emf decreases the 
speed. Since the flux is inversely 
proportional to the speed, an increase 
of flux decreases the speed; a decrease 
of flux increases the motor speed. 
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FIG. 1—Speed curves for the three types of 
d.c. motors follow the pattern shown above. 
Note that the speed of the shunt motor is 
fairly constant over the entire range of arma- 
ture current from no-load to full-load. Note 
also that as the series motor approaches no- 
load, its speed increases at a great rate. 


For instance, examine the speed 
equation more closely to see just how 
the shunt motor reacts under conditions 
of obtaining adjustable speed. By in- 
serting resistance in series with the 
armature winding, the effect is to re- 
duce the counter emf by reducing the 
applied voltage across the armature. 
The line voltage remains constant. The 
rheostat resistance in series with the 
armature consumes a certain part of 
the total line voltage while the balance 
is applied across the armature. Thus 
the speed is reduced and the counter 
emf is likewise reduced. 

As an example, suppose the line 
voltage is 250 volts. The shaft is de- 
livering full-load torque at an arma- 
ture current of 100 amps. Winding 
resistance is 0.25 ohms. With no re- 
sistance in the armature circuit, the 
applied voltage equals the line voltage 
and the counter emf is equal to: 

E,={Ea — Ia Ra 
= 250 — 100 X 0.25 
= 250 — 25 = 225 volts 


Refer now to the torque equation. 
It is seen that the torque delivered to 
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FIG. 2—The torque curve for the shunt 
motor is a straight line which means that a 
constant ratio exists between armature cur- 
rent and torque over the entire load range. 
The strength of the series field determines 
the amount of curvature in the compound 
and series motor curves. 





the load is proportional to the arma. 
ture current I,. Therefore, in order 
that the load torque remain Constant, 
the armature current must also remain 
constant (assuming no change in field 
flux). 

Now suppose we insert a resistanc 
of 0.75 ohms into the armature circyit 
The immediate effect is to reduce arms. 








ture current, which reduces the «. Di 
veloped torque, which in turn sly 
down the armature. The reduction iff 
armature speed reduces the rate aff 
which the armature conductors cut the) 
field flux and results in a reduction§ 


of the counter emf. 

The reduced counter emf allows the 
current in the armature winding ty 
build back up to the original yal 


required to deliver full-load torque tf) 
the load. The new conditions of oper. §) 


tion are: 


1. Torque delivered to load is the 


same. 


2. Armature current is the sam@ 


(100 amps.) 
3. Voltage applied directly acros 
armature (£,) is reduced. 
4. Counter emf (E,) is reduced. 
5. Speed is reduced. 


For a computation of these results: 
1. Torque delivered to the load te- J 


mains the same—100 percent. 


2. Armature full-load current must | 





necessarily remain the same—100 amps. 
to maintain 100 percent torque. 

3. Since the armature current is 10) 
amps., the voltage drop across the 
rheostat resistance of 0.75 ohms equals 
100 xX 0.75 or 75 volts. The motor 
terminal voltage (E,) is therefore re- 
duced from line voltage (250 volts) 
to 250 — 75 volts or 175 volts. 

4. The counter emf is also decreased. 
Since the armature current (I0) 
amps.) and armature resistance (0.25 
ohms) is still the same, E, is n0W 
equal to E, — I. R. or 175 — 25 volt 
or 150 volts. 

5. Since the speed equation shows 
the speed to be directly proportional 
to the counter emf, the new Sp 
is: 





1 
RPM = 100% X PA 


= 6624 % of normal speed. 


Thus, it is seen that motor speed ca! 
be reduced below basic, (that is, the 
speed that exists with full-field and 
no resistance in the armature circuit) 
by the introduction of an external fe 
sistance in series with the armature 
A variable voltage supply to the arma- 
ture circuit will give the same ré& t 
and is the basis for the comparative! 
new electronic control d.c. drive af 
for the traditional Ward Leonard sys 


tem operation. 
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€, in order 
Nn Constant, 
also remain Locked-rotor starting 
nge in field Standard current with rated Starting torque in | Max. running torque | General application 
Type of motor hp. Speed characteristics Speed control impressed voltage in percentage of in percentage of suited for 
¢ ratings percentage of tull-load rated torque | full-load rated torque 
L Tesistance full-load current * 
ure Circuit : 
oo ——— 
Ce arma. 
es the de. 1, Direct current, shunt,| Upto | Constant; not more] Speed may be increased] Very high; normally re-| Maximum with full) Would occur atstand-| Constant or slightly ad- 
2 i speed 200 | than 10 percent] 25 percent above nor-| duced to 150 percent of] voltage, 250 to 300;) still but limited by| justable-speed service 
turn slows change in speed from) mal by field control; rated full-load current) when started in nor-| commutation to 200 | with light or medium 
eduction in no load to full load speed may be reduced] by series starting re-| mal manner, average, starting duty 
’ any amount below nor-| sistance 150 
€ rate at mal by armature control 
Ors cut the but speed then varies 
reduction f ; parcial 
| Direct current, shunt, Up to Nearly constant for| Speed range of 4:1 for) Same as 1 Same as 1 Same as 1 Adjustable-speed ser- 
allows the] adjustable 200 | any field adjustment| all loads by field con- vice with close speed 
Mee: not more than 15 per-| trol. Speed may be re- regulation and either 
vinding ty cent change in speed| duced by armature con- light or medium starting 
inal value from no load to full) trol but speed then duty. Motors available 
load varies widely with load for either constant-tor- 
torque to que oF 
S of opera: power service 
| 
| Direct current, com-| Upto | Slightly varying Same as 1 Same as 1 Maximum with full] Would occur at stand-| Heavy starting duty or 
- | pound, 20 percent 200 | speed, changes ap- voltage; 300 to 350,| still but limited by| intermittent peak-load 
ad is the | geries, 80 percent proximately 25 per- when started in nor-| commutation to 300 | service or combination 
shunt cent from no load to mal manner, average} ~ of the two duties 
full load 170 . 
the same fi 
‘(Direct current, com-| 3to | Varying Same as 1 Same as 1 Maximum with full} Would occur at stand-| Heavyintermittentstart- 
Ly across | pound, 60 percent] 200 voltage, 400; when| still but limited by| ing duty or heavy run- 
| series, 50 percent started in normal] commutation to 350 | ning loads for short 
| shunt manner, average 200 p periods with alternate 
duced. light loads; adjustable 
varying-speed service 
5. Direct current series | 3 to Varying Same as 1 Same as 1 Maximum with full] Would occur at stand-| Heavyintermittentstart- 
e results: # 200 voltage, 450; when| still but limited by] ing duty or heavy run- 
| started in normal] commutation to 400 | ning loads for short 
> load re- manner, 225 to 300 periods of time, adjus- 
' table, —_ varying-speed 
: | service. Motor should 
rent must §) at all times be loaded 
100 amps. or under control of 
que. — 
ent is 10) f#-— 
TOSS . Speeds above basic can be obtained shunt field circuit to reduce the effec- factory since the speed regulation is 
ms €quas Bhy weakening the shunt field current tive flux ¢ per pole to 1,200,000 lines, bad. For instance, if a motor is oper- 
“ motor Hyhich decreases the strength of the then: ating at full-load current and at half 
et feld flux (6). This is readily apparent RPM = 10,660,000 X 225 speed, then about 50 percent of the 
egies ts) Htom the speed equation. ih 1,200,000 line voltage is consumed in the speed 


s. 
lecreased.]’ 2PM = aconstant X faz Tote 


nt (100 
ace (0.25 
_ is now 
25 volts 





Assume the “constant” equals 10,- 
160,000; the counter emf equals 225 
volts; and the flux ¢ equals 2,400,000 
lines per pole. Therefore: 


= 2,000 RPM 
By using a continuous-slide field 
rheostat, any speed between 1,000 
and 2,000 rpm can be obtained in this 
particular example. A common com- 
bination of field and armature control 
is to employ armature control for re- 


control rheostat. If now the load is 
reduced to half-load drawing about 
half the full-load current, only 25 per- 
cent of the line voltage is now con- 
sumed in the rheostat. The counter 
emf increases and the motor speed in- 
creases proportionately from 50 per- 






























































va br RPM = 10,660,000 x Soni ducing the speed to 50 percent below cent to 75 percent of normal speed 
soled = 1,000 ee eae normal and field control to increase (unless the rheostat resistance is auto- 
gh = 1,000 revolutions per minute —_—the speed to 25 percent above normal. matically increased as the load de- 
ew Suppose we weaken the field Speed control of shunt motors by creases). Due to the large voltage 
) mserting enough resistance in the armature resistance is not ‘very satis- drops across the external resistance, 
eed. APPROXIMATE EFFICIENCIES OF D. C. MOTORS REPRESENTATIVE APPLICATIONS OF D. C. MOTORS 
{—---—_ 
al 
ap te Percent Efficiency Percent Efficiency 
t 1S, HP. HP. Shunt Compound Series 
ield and Y% Load | 34 Load | Full Load 14 Load | 34 Load ) Full Load 
circuit) 
ornal f¢- %| 66.0] 70.0 | 72.0 25] 83.0 | 86.0 | 87.0 Agitators Balers Baling presses 
-matute 1] 70.0 | 73.0 | 75.0 30] 84.0 | 87.0 | 88.0 Blowers Bending rolls Bridges 
‘ %| 72.0 76.0 78.0 40} 85.0 87.5 88.5 Conveyors Bulldozers Cranes 
1e arma 2] 72.0 77.5 81.0 50 | 985.5 88.0 89.5 Fans Metal drawers | Car retarders and pullers 
1e result 3) 720) 77.0] 79.0 | 60] 8.5 | 88.0 | 90.0 Line shafts Punch presses | Coke-oven machinery 
tively 5 Printing presses Shears Hoists 
irative} 7.0 | 81.0 | 81.6 75| 86.0 | 89.0 | 90.5 Pumps Hydraulic Cages 
ive aif | "| 7.0) g20 | 93.5 | 100] 98.0 | 9.0 | 90.5 Mixers Lorry cars 
ard sys i 81.0 83.0 85.0 125 | 86.0 89.0 90.5 Most woodworking machines Rotary car dumpers 
M4 81.5 | 84.5 86.0 150 | 87.0 90.0 91.0 Most machine tools Yard locomotives 
8&0! 95.0 | 96.5 | 200] 9.0! 915 ! 920 
| 
il 194 87 
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operation in the armature control range 
gives a system efficiency that is quite 
low. 


The Series and Compound Motors 


The field of the series motor is con- 
nected in series .with the armature 
winding. Thus, any increase in arma- 
ture current due to increased load gives 
a proportional increase in field flux ¢. 
Therefore, referring to the torque equa- 
tion it is seen that the torque increases 
as the square of the armature current 
and is shown in Fig. 2, 

The increased flux at increased load 
is reflected also in the motor speed. 
The rpm drops considerably (as shown 
in Fig. 1) as the load, armature current 
and consequently the field flux in- 
creases. 


At light loads, when the armature 
current decreases toward zero, the field 
flux likewise decreases and the effect 
is the same as opening the field of a 
shunt motor, that is, the armature rpm 
increases to higher and higher speeds 
usually resulting in complete motor de- 
struction. For this reason series 
motors should always be geared or 
direct-connected and never belted, for if 
the belt is broken, the armature would 
run away. For the same reason the 
field of a shunt motor should never be 
opened. This series motor speed char- 
acteristic is shown graphically in Fig. 1. 

For a given load, and therefore for 
a given current, the speed of a series 
motor can be increased by” shunting 
the series winding or by short-circuit- 
ing some of the series turns so as to 





GUIDE TO SELECTION OF TYPE OF MOTOR 





Load Requirements 





. Running 


Starting 


Direct Current 





All classes of loads requiring constant 
speed with no speed control 


“Very light starting duty 


Shunt, constant-speed type 





Light starting duty (starting torque 
not greater than 100 percent of full- 
load torque) 





Shunt, constant-speed type 





Medium starting duty (starting 
torque from 100 to 150 percent of 
full-load torque) 


Shunt, constant-speed type 





Heavy starting duty if at not too 
frequent intervals and if starting 
period is of not too long duration 
(starting torque from 150 to 200 
percent of full-load torque) 


Shunt, constant-speed type 





Very heavy starting duty requiring 
starting torques above 200 percent 
of full-load torque or very frequent 
starting or starting periods of long 
duration 


Compound, with series field cut- 
out after starting 





All classes of loads requiring adjustable 
speed with not much change in speed 
‘from no load to full load for any speed 
setting 


Light starting duty (starting torque 
not greater than 100 percent of full- 
load torque) 


Shunt, adjustable speed type for 
either constant-horsepower or con- 
stant-torque service 





Medium starting duty (starting 
torque from 100 to 150 percent of 
full-load torque) 


Shunt, adjustable-speed type for 
either constant-horsepower or con- 
stant-torque service 





Heavy starting duty, if at not too 
frequent intervals and if starting 
periods are of not too long duration 
(starting torque from 150 to 200 
percent of full-load torque 


Shunt, adjustable-speed type for 
either constant-horsepower or con- 
stant-torque service 





Very heavy starting duty requiring 
starting torque above 200 percent 
of full-load torque, very frequent 
starting or starting periods of long 
duration 


Compound wound with series field 
cut out after starting 





Intermittent peak loads where it is 
desirable for motor to have slightly vary- 
ing-speed characteristics in order to 
prevent excess motor overloads (fly- 


Light or heavy starting duty if at 
not too frequent intervals and if 
starting periods are of not too long 
duration 


Compound, 20 percent series, 80 
percent shunt 





wheel machines); peak loads should 
occur less than 25 times per minute; any 
service where a slightly varying-speed 
characteristic is not objectionable or is 
desirable 


Very heavy starting duty or starting 
at very frequent intervals or start- 
ing periods of long duration 


Compound, 20 percent series 80 
percent shunt 





Varying or adjustable varying-speed 
service; any service where it is desirable 
or not objectionable to have speed de- 
crease with increasing load; service re- 
quiring heavy torque for short periods 
with some speed control during light 
loads 








Any type of starting duty 





1. Compound, 50 percent series, 
50 percent shunt 

2. Series if motor is always under 
control of operator or if there is 
no danger of motor losing its 
load or if motor is protected by 
an over-speed device 
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FIG. 3—Constant torque will be delinn 
by this motor throughout the armatye a 
trol speed range from 400 to 800 dul 
and the horsepower output can be inten 
from 50 percent to 100 percent o 
same range of speed without exceed 
temperature limits. Full-field strem 
maintained from 400 to 800 rpm, Ab 
rpm the armature voltage is ata 
mum; further speed increase is ob 
weakening the field. Applied arma 
age is held constant, horsepower ow 
mains constant and the torque taj 
from 100 percent as the motor spe 

proaches maximum. 


reduce the flux. The speed 
decreased by inserting resista 
series with the armature. id 

The compound motor is a com Mt 
mise between the shunt and seis 
motor. The series winding assists it 
shunt winding so that the flux per por 
increases with load. Thus the tony 
increases more rapidly and the spes 
decreases more rapidly than if th 
series winding were not connected. Th 
motor cannot run away on light oad 
because of the shunt field excitatio 
The speed and torque characteristic 
are as shown in Figs. 1 and 2 2 
speed of a compound motor cal 
adjusted in exactly the same mane 
(by armature and field rheostats) asi 
the shunt motor previously describet 

Maximum values of starting torqus 
are limited only by the motor's abil 
to commutate satisfactorily. This col 
dition limits shunt motor starting cl! 
rent to about 200 percent which p% 
duces a starting torque of about a 
percent. Likewise, compound " 
series motor currents are limited 
about 250 percent producing starts 
torques of 300 percent and 400 pert 
for the compound and series moto 
respectively. 

The standard starting rheostal ° 
the first point limits armature curt 
to about 150 percent of the full-lo 
current. This current will product 
starting torque of about 150 perce 
of full-load torque for the - 
motors; about 175 percent for the 3B 
pound motor; and about 225 peice 


Write | 
Copy de 
Centur 
Motors. 
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“T never sit around wait- 
ing for motor repairs 
on this machine. Those 
Century Motors keep it 
humming three shifts 
every day.” 


Bs} 


CENTURY 
Toray ENcLosep Fan Coo.ep 


MOTORS — Protect the Windings, 
Bearings, and Other Vital Parts 





Against the Destructive Effects 
of Abrasives — Dusts — 


Coolant Mists — Etc. 


-xcitatio : That means the motors last longer—especially 
act “4 a on a 24-hour production basis... They stay 


; a i on the job day after day. 


e manne 
ats) a8 Production speed and accuracy are aided by 


pe Century Motors’ unusual freedom from vibration. The 


r’s ability — rigid construction of frames and end brackets helps 
his cot “3 D maintain these original uniform characteristics 


7 : throughout the long motor life. In addition, Century 
hout 20 MO totaliy enclosed fan cooled motors are liberally venti- 


nd and lated to keep the windings and bearings cool. 


mited (0 ; 
Ask for Century TEFC (Totally Enclosed Fan C ooled) 


arting 
st Write for your 


0 perce copy describing Motors for atmospheres charged with abnormal quan- 


og motu Century TEFC ne > i - 
Motors, tities of destructive material, that give you extra 


ostat 0 hours of production, fewer shutdowns with less ex- 
> curtell : pense for care and upkeep—at only a little extra cost 


-load 
rs 7) 4a over Century general purpose, open rated motors, 
I 


percetl MOTORS 
e shut 
the cot 


nef, CENTURY ELECTRIC COMPANY 1005 Pine Steet, St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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: COUL FUSES 





NON-HEATING 
CONTACTS 


Keep Motors Humming 





100% Quality 
APPROVED BY UNDERWRITERS. 


WARE BROTHERS 


Chicago 24, Ill. 


4410 W. Lake St. 








for the series motor. Greater starting 
current and torque can be obtained 
by advancing the starter to the second 
or third point. 


Motor Ratings 


Since the most important factor in 
motor rating is temperature, or rather, 
heat dissipating ability, it is readily 
seen that an open motor can get a 
higher horsepower rating than an en- 
closed motor, since the open motor is 
better ventilated and has more exposed 
radiating surface. Likewise, the shorter 
the time rating of the machine, the 
higher the horsepower rating since 
there is less time to accumulate heat 
and more time between operating cycles 
to dissipate that accumulated heat. 

For instance, a given frame will have 
a rating of 12 hp. at 500 rpm as an 
enclosed machine for continuous duty; 
or 19 hp. at 500 rpm as an open ma- 
chine for continuous duty; or 31 hp. 
at 500 rpm with a 1-hr. rating; or 40 
hp. at 500 rpm with a half-hour rating. 
The temperature rise on full load is 
40 C as an open machine; 50 C as an 
enclosed machine. Horsepower is pro- 
portional to speed over a range of 30 
percent above or below the rated speed. 

For this reason a motor should be 
specified only for its intended duty cycle 
and no more. When a motor is pur- 
chased, the cost is chiefly based on 
frame size. Consequently, the more 
horsepower that can be crammed into 
a given frame, the more can be ob- 
tained for the dollar. 

If two machines are built on like 
frames for the same output and speed 
but for different voltages, the number 
of commutator segments will be pro- 
portional to the voltage and the com- 
mutator length will be proportional 
to the current. The low voltage ma- 
chine will be the heavier because of 
the long commutator, but for moderate 
outputs, there will not be much differ- 
ence in cost between a 120 volt and a 
600 volt machine. The cost of the 
extra copper on the low voltage com- 
mutator is compensated for by the 
cost of the extra labor on the high- 
voltage commutator. 

The output of a machine equals 
the product of (volts per conductor) X 
(current per conductor) X (the num- 
ber of conductors). For a given frame, 
the volts per conductor are directly 
proportional to the speed. The prod- 
uct of the (current per conductor) and 
the (number of conductors) is con- 
stant for a constant current density 
and a constant weight of copper. 
Therefore, the output is directly pro- 
portional to the speed. Consequently, 
the higher the speed, the larger the 
output, and therefore the longer the 
commutator, the heavier the machine 
and the higher the cost. 





For all types 
of MOTORS 


If you repair factional H. P. Mo 
tors, large H. P. Motors or both, it 
is most essential that you consider 
the variations in construction and op 
erating characteristics when selecting 
insulating varnishes. No matter wha 
type of motor you repair, you wil 
find a DOLPH Insulating Varnish 
meet your requirements. 


The reason is this— For over 
third of a century, we have specialized 
only in the manufacture of electrial 
insulating varnishes and compounts 
Through our vast experience, we hav 
developed several hundred differest 
varnishes and each particular grade 
is formulated to do a specific job. 


Why not give us a brief desctip 


2a Se Ss st Sc we 








tion of the type of motors you a 
repairing so that we can recommen 
the proper grade of varnish? In te 
long run, you will cut costs and tum 
out better work with DOLPH'S It 
sulating Varnishes. 
















JOHN C. DOLPH COMPANY 


Insulating Varnish Specialists 





168-A Emmet St., Newark, New sel 





Electrical Contracting, April 19H 








Le ore 


“Beez e2s22e2¢75 








































S's: a f& a. 


- —-— ff oe 


aw +UTUWtTs S-s 










d. P. Mo- 
yt both, it 
1 consider 
n. and op 
1 selecting 
atter what 

you will 
Jarnish to 


r over 3 
pecialized 
electrical 
mpounts. 
, we have 
different 
lar grade 
fic job. 


* descrip. 


DATA SHEET 






The number at the right is a classification for con- 
venience in filing and for a future data sheet index 
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| 7 STANDARD—THREE-PHASE—CLOSED DELTA 

When three transformers are operated in a closed delta bank care 
should be taken to make certain that the impedances of the three 
units are practically the same. Transformers having more than 
10 percent difference in impedance rating should not be operated 
together in a closed delta bank unless a reactor is used to increase 
the impedance of the unit having the lower impedance rating to a 
yalue equal to the other units. : 

It is always best before connecting up three transformers in closed 
delta to insert a fuse wire between the ends of the two transformers 
closing the delta bank. The fuse wire should be of sufficient size to 
carry the exciting current of the transformers. The use of this fuse 
wire offers a very simple means of making certain that the transformers 
have the prqper polarity. 

If the voltage ratio of all three of the transformers is not the same, 
there will be a voltage tending to circulate a current inside the delta. 
The current will be limited by the impedance of the three trans- 
formers considered as a series circuit. 


8 THREE-PHASE: STAR, THREE-WIRE: DELTA, 
THREE-WIRE 


When three transformers are operated with their high-voltage wind- 


ings in star, the incoming line voltage is the ¥3 or 1.732 x the 
transformer winding voltage. 

This connection is very popular and presents a very convenient 
way of boosting the transmission voltage without purchasing addi- 

’ tional transformers. 

In general, all distribution transformers of the 7820-volt class and 
less are insulated for star connection on the high-voltage windings. 
In this connection it is not necessary that the impedance of the three 
transformers be the same. 

At least the bad effects of the unbalanced impedances will not be 
so marked as with the delta-delta connection. 


9 THREE-PHASE: STAR, FOUR-WIRE: DELTA, 
THREE-WIRE 

This connection permits 3-phase power to be transmitted at the star 
voltage. At the same time single-phase power may be taken from 
the mains by connecting a single-phase transformer between the 
neutral and any of the three phase wires. 

In this connection it is not necessary that the impedance of the 
three transformers be the same. 


10 THREE-PHASE: STAR, FOUR-WIRE, ONE LEG OUT: 
OPEN DELTA, THREE-WIRE | 


ers is connected between the neutral and each of two of the 
three-phase wires. The secondaries are connected to the secondary 
mains, the same as for the delta connection, except that the third 
transformer is not used. (The secondaries are in open delta). 86.6 


1] THREE-PHASE: DELTA OR STAR: STAR, 
INTERCONNECTED 

The primary side of this group may be connected either in star or 

in delta. Each half of the secondary winding of each transformer 
has a voltage of %, of the interconnected star voltage. A bank of 
ers designed for connection in this manner will have a 

capacity 71 percent greater than the kva. transformed. The purpose 
of the interconnected star winding is to permit the unbalanced d.c. 
current from the third wire of the three-wire circuit of a rotary con- 








verter to get back into the alternating current system feeding the 


} SOnverter. Since this d.c. current divides into two equal parts in 
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- ‘turate the core. 


ch transformer and also these parts flow in opposite directions 
_ magnetically in the two parts, the d.c. current does not magnetize 
| Me core. If this current would flow in one direction through the 


ng the d.c. magnetic flux would add to the a.c. flux and perhaps 





Transformer Connections 


High Voltage 


T-4 








u-4 
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This is similar to a V connection: The primary of the two trans- - 


percent of the rated capacity of the two transformers can be obtained. . 
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THE ELECTRUNITE BENDER 


A one-piece casting designed for use with “Inch-Marked” 
ELECTRUNITE STEELTUBES to provide the ideal com- 
bination for making accurate bends of uniform radius. 
With it you can predetermine the length of stubs and the 
distance between back-to-back bends. You can make 
offset and saddle bends to exact measurements. Basic 
measurements and instructions are cast into the bender 
—cannot become lost. Made in three sizes—for %", 
%” and 1” tubing. 


THE HOSSFELD BENDER 


The standard size No. 2 Hossfeld Bender will make 
excellent bends in all sizes of ELECTRUNITE STEEL- 
TUBES from %” to 2”. New and improved bending dies 
make it possible to produce full, round, smooth bends 
in sizes up to 1%” with one sweep of the hand lever. 
When it is necessary to make quantities of bends in the 
larger sizes of STEELTUBES, this bender will quickly 
pay for itself. 


THE HICKEY BENDER 


When it is necessary to make bends sharper than 
Standard Code radius, the STEELTUBES Hickey 
Bender should be used. This handy tool will 
produce bends of any desired radius. To insure ~ 
against kinking, the tube should be “inched” 
through, not more than 10° being bent at one 
time. Used with the Mandrel Spring, the Hickey 
is ideal for stubbing up in concrete. It is made in 
six sizes—for 4", %4", 1", 1%”, 1%" and 2” tubing. 
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For REPUBLIC 


Inch- Marked 


RUNITE 


leeltubes 


|W oenjoy the maximum ease and accuracy with which ELECTRUNITE STEEL- ELE CT 


4 
TUBES can be worked, you should use the accessories illustrated on these pages. 


“PSee your ELECTRUNITE Distributor. He has these accessories in stock and will 
A demonstrate them for you. He also carries a full line of high quality electrical 


ren convenience. REPUBLIC STEEL CORPORATION 
A lothe meantime, write for a copy of the booklet, Steel and Tubes Division, Dept. C 


T'The Bending System for Republic ‘Inch- Sales Offices + Cleveland 8, Ohio 
pear GENERAL OFFICES eS) 2 CLEVELAND, OHIO 
Marked’ ELECTRUNITE STEELTUBES.”’ It’s Berger Manufacturing Division ¢ Niles Steel Products Division 
. Union Drawn Steel Division ¢ Culvert Division ¢ Truscon Steel Company 
a 68-page book full of helpful suggestions. Export Department: Chrysler Building, New York 17, New York 


THE END CAP THE MANDREL SPRING 


Vhen using ELECTRUNITE STEEL- Short radius bends can be produced in one sweep with the Hickey Bender 
TUBES in concrete slab construc- when it is used in conjunction with the Mandrel Spring in %” and %” sizes. 
lon, you will find this end cap a This spring fits inside the tube and acts as a mandrel to prevent kinking. 
andy accessory. It fits snugly over After making the bend, the spring may be removed by backing up slightly 
ads of stubs and prevents concrete on the bend or by twisting the spring. Emergency bends can be made by 
"other foreign matter from enter- using the mandrel spring only. This practice should be employed, how- 
Mm. Made in %", %” and 1” sizes. ever, only when conditions make it impossible to use other methods. 





Pe 


i 
ELECTRUNITE 
yteeltubes 
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@ Amerclad Welding (Electrode-Holder) Cables feature 
extreme flexibility and light weight combined with typical -{ 
Amerclad toughness. They are easy to manipulate, lie flat and 
can be moved without kinking or snarling. 


e o y we 
: Yl cae 


@ Amerclad Type S is a heavy-duty portable 
cord for electrical tools and similar applica- 
tions where the cord is subject to extremely 
rough usage. Type SJ, having a lighter jacket, 
is designed for use in homes, stores and offices. 





... @ bear for punishment 
... @ beaver for work 


not available and the use of Neoprene 
is greatly restricted, we have devel- 
oped synthetic rubber compounds for 
use in Amerclad Cords and Cables to 
carry on the old tradition of trouble- 
free service. 

Here’s an invitation. Pick out your 
toughest portable cable job. Next 
time that cable needs replacement, 
use Amerclad. You should have the 
benefit of the time- and money-sav- 
ings that Amerclad insures, 


RYER notable for long life, Amer- 
clad Cords and Cables are built 
tough to stand the hard knocks of 
wartime speed-up. Light, flexible and 
easy to handle, they can be pulled 
through puddles, dragged over rough 
ground, subjected to abrasive wear, 
or exposed to severe chemical action. 
Yet they keep right on delivering an 
uninterrupted flow of power. Their 
stamina is built in. 

Even now, when crude rubber is 








Building Wire — Rubber or Synthetic resin 
insulation 
Non-Metallic Sheathed Cable 
Service Entrance and Drop Cable 
Power Cables — Rubber, Varnished 
Cambric or Paper Insulation 
Armored Submarine or Parkway Cables 
Non-Metallic Parkway Cables 
Rubber-sheathed Cords and Cables 
Heat-proof Asbestos Insulated Cables 
Weatherproof and Annunciator Wire 
Magnet Wire of all types and sizes 
Galvanized Steel Wire and Strand 
Rural Distribution Conductors. ' 

















AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 
Columbia Steel Company, San Fr , Pacific Coast Distributors 
United States Steel Export Company, New York 
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QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers ang 
industrial electrical contractors out of their experience. For every ques. 
tion and every answer published, we pay $5.00. 


READER'S QUIZ 





DESIGNING AN AIR-COOLED 
AUTO-TRANSFORMER 


UESTION 129. I am contem- 

O plating building an auto-trans- 
former with variable taps to be 
used for intermittent testing 
purposes. I want it suitable for 
the nominal 110/220 volt range 
on 60 cycle and with maximum 
output in kva. within 25 percent 
above or below normal input 
voltage. I have the core and 
want some good practical sug- 
gestions on the design of the 
winding. 








Output 





The core is a rectangular 
stacking of L shaped punchings 
and has a cross section of ap- 
proximately 10.5 square inches 
with a magnetic path having a 
mean length of about 26 inches. 

I plan to hand wind from a 
bobbin around the core with a 
single layer so that the large 
number of taps will not be a 
problem. 

Efficiency and continuous 
rating is not a factor due to the 
loadings being for a_ short 
period. Would a few turns 
energized at low voltage give 
any data if current and voltage 
were measured? This should 
give an indication of the turn 
voltage and magnetizing current 
required, but how about percent 
impedance and wire size? The 
winding connections will be as 


shown on the above elementary 


diagram.—E.J.K. 


TO QUESTION 129. It is 
@ suggested that a two volt per 
turn gradient be used. The wiring 
sketch shows an arrangement for 
110/220 volt primary with 0 to 280 
volt secondary in two volt steps. Mount 
the terminal board on top of core and 
bring up taps as shown. Then if a 
voltage from 0 to 18 volts is desired 
use the lower row, with one lead on 0 
and the other on the desired voltage. 
For any other voltage up to 280 volts 
subtract the marking in lower row 
from those in two upper rows to get 
the desired voltage. For instance if 248 
volts is desired connect to terminals 
260 and 12. 260 — 12 = 248. 
Wound with No. 6 copper enamel 
cotton insulation wire will give a 
short time rating of 70 amperes or 15.4 
kva. at 220 volts. No. 10 wire would 
give a rating of 40 amperes or 8.8 kva. 
at 220 volts. If other sizes of wire 
are used the short-time rating of the 
auto-transformer will be in the same 
proportion. 
The exciting current will depend on 


‘grade of iron used in the core, close- 


ness of joints in core and lines of flux 
per unit area of iron. The ampere 
turns required to excite the core could 
be found by testing before the coils are 
wound by winding 20 turns of No. 10 
wire on the core and applying two volts 
per turn or 40 volts. Measure the am- 
peres required at 40 volts and multiply 


by 20 to get ampere turn excitation, 
This value divided by 110 will give 
exciting current required for the wind- 
ing as designed at 220 volts. At 4 
kilolines of flux per sq. inch the exci- 
tation would be 800 ampere turns or 
800/110 = 7.27 amperes at 220 volts. 

The impedance will be different for 
each ratio used but it will not be high 
enough to interfere with the use of 
transformer for test purposes. 

If a lathe is available it is suggested 
that a coil form be made and coils 
wound; taps made, insulated and 
brought out with leads long enough to 
reach the terminal board; and iron 
laminations be stacked in the coils 
rather than winding with a bobbin. 
Three layers of 0.010 inch fish paper 
should be wound on the coil form 
before winding the wire. This will 
insulate the wire from iron and keep 
from grounding or shorting the coils. . 
With this method a better job can be 
done and two or more layers of wire 
used if necessary to get the right num- 
ber of turns per coil.—A.W.S. 


A TO QUESTION 129. If 
e E.J.K. has an L shaped core 
with a cross section of 10.5 square 
inches, the turns figured at 50,000 lines 
per sq. in. would be 157 turns for 220 
volts or one-half this number of turns 
for 110 volt operation. He can then see 
how much space this will require figur- 


Primary 


220 volts 


ean a a 























) a} Mamet r -Wound in one coil------ ------Wound in other corl--- t cite SEMESTER oe 
rea tease wt ad agasa ara 
Po aegcoe ear cee, ) ey a5 ~Turns--- 
io oO | So ao ao oO oK~o hor ~~Sp-~x0 gi S| col wo} <t 0} wo} st] 4} O 
im oO = N S| is) oO) st ro) oS oO at —] —] 
MN NI ™N ~ ~~ -_ _ — — — 
Secondary 
Round wood ends fastened to coil- 
ee eeeee#e 8 @ Coil form 1 form pieces with flat hea 
280 260 240 220 200 180 160 fastened to ae if wood screws 
eo ee e new’ eed pes ‘ 
; with three----- fas YZ34<22 Lothe center 
20 40 60 8 100 120 140 bolts with PASTS aajusted 10 
heads hole in center of 
counter-surnk coil form fer Sup 
\ port while. 
BSL8H8 E228 i 
Wood coil form Yse" larger in each dimension, 
than leg of transformer core and sawed In Pacis 








Terminal board with voltage 
stenciled under terminal 


pieces as shown to make It easily rem 
coll after winding 
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ing 1000 circular mils per ampere to 
give him the highest rating in output. 
This transformer shouldn’t draw more 
than 50 watts idle current. The im- 
pedance will be approximately four 


percent.—J.R.W. 


TO QUESTION 129. An 
A. air-cooled auto-transformer of 
atislactory operating characteristics 
may be designed as follows: 
(1) Calculation of total flux: 
let F = Total flux. 
A = Cross-section of iron core in 
square inches. 
= 10.5 sq. in. 
B = Flux density in iron core in 
lines per sq. in. 
= 50,000 lines per sq. in for 
air-cooled transformer. 
Then, F= A X B. 
= 10.5 X 50,000. 
= 525,000 lines. 


(2) Calculation of number of turns: 


Let N = Number of turns between 
primary terminals. 
E = Impressed voltage. 
= 220 volts. 
j= Line frequency in cycles per 
second. 
= 60 cycles per second. 
F = Total flux. 
= 525,000 lines. 
: _ E X 100,000,000 
Since N = TX GMP 
_ 220 X 100,000,000 
Then, N = 774 x 60 X 525,000 
= 157 turns. 
Volts per turn = 220/157. 
= 1,4, 
(3) Calculation of 
former kva: 


Let K = a constant. 
=15—2.5 for good sheet 
metal. 
= 3.0 — 4.5 for poor quality 
sheet steel. 








auto-trans- 


Substituting in 


FXFXf 
K X K X 1,000,000,000,000 
_ __ 525,000 X 525,000, x 60 
2.5 X 2.5 X 1,000,000,000,000 
= 2.64 kva. 
(4) Calculation of magnet wire 
Cross-section : 


KVA = 








Primary current at full load will be 
I= KVA X 1000 
E 
_ 2.64 X 1000 
ae 220 
= 12 amps. 


Allowing 750 circular mils per ampere. 
Magnet wire size = 750 X 12. 

= 9,000 CM. Could 

use No. 10 wire 

having 10,380 CM. 

earever, inasmuch as the auto- 

eebier is intended for intermit- 

duty and the winding is going 
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They are being used more and more, especially on motors for 
precision instruments in the aircraft and naval fields—in im- 
portant spots where brush failure might lose a plane or a ship. 
Investigate these advantages: non-corrosive, low friction, 
slight wear even at high altitudes; addition of very little silver 
increases current-carrying capacity without impairing commu- 
tating characteristics. A wide range of requirements can be 
met, since carbon grades can be impregnated with from 5% 
to 70% of silver. 
May we talk with you about your needs? 


SUPERIOR CARBON PRODUCTS, INC. 


Ohio 




















the vital link for 


100% PRODUCTION ... 







SAVE 
FUSES — CLIPS — POWER 


That time-tested jack-screw and INTERNAL 
tapered-wedge principle literally bolts fuses and 
clips together without friction loss. 


TRICO KLIPLOKS ELIMINATE ee e 
© Burnt fuses and clips 

® Arcing at contacts 

© Wasted current 


© Unnecessary shutdowns 
© Night and holiday repairs 
® Premature fuse blowings 


Clamps without the internal wedge, or spring 
re-inforced fuse clips cannot, and do not, exert 
such pressure—and it’s the pressure that counts. 


Use TRICO KLIPLOKS freely to protect new clips and remedy old 
clips. They create immediate savings. Use them also for temporary 
cable splicing, clamping switch jaws, temporary hangers, clamping 
parts for drilling, soldering, welding, etc. Insist on TRICO — the 
clamp with the INTERNAL WEDGE! 


KNIFE BLADE 
TYPE 


FERRULE TYPE 


Write for 
Bulletin No. 6 


TRICO FUSE MFG. CO., Milwaukee, Wis. 


In Canada: IRVING SMITH LIMITED, Montreo! 





97 











@ Remove 
@ Keep 


@ Hones commutator © 
@ Restores commutatio 
@ Reduces sparking an 
@ Styles for all size 
@ Sold under absolut 
@ Send for folder givin 
by Ohio Carbon Co. 
Distributed by 


INSULATION & 


& 181 Portland Street, 





Manufactured 


St. Louis, Missouri 


mms Atlanta, Georgia 


289 Simpson Street, N.W~ 


s film with no dusting 


; motors and genet 


ators fit—to last longer 


rring toa mirror face 


n to normal 

d brush wear 
s of commutators and rings 
te guarantee of satisfaction 


g complete details 


WIRES, INC. 


i ye, Detroit, Michigan 
i onus ag rere Massachusetts 















PAINE 
ANCHORS 


EXPANSION 
TYPE 


Available on Low 
Priority 





y10 900 


SPEED War Plan 
MAINTENANCE 


AND 


INSTALLATIONS 


Masonry&Concrete 


* You ~~ place in hole, tap with setting tool 
and tighten 

%& Saves time and effort. Assures a permanent work- 
manlike job 

* Precision threaded, rust and vibration resistant 

Fig. 900 available in 9 different diameters 6-32 to 

5%''. Fig. 910 in Y%4"', %", '"' diams. in standard 

lengths. 


Ask your Supplier or Write for Catalog 


THE PAINE CO. 
2961 Carroll Ave. Chicago 12, Ill. 
ffices in Principal Cities 


‘PAINE: 
ind Hancina DEVICES 





98 








SIMPLICITY PLUS! 
NEW NON-INDUCTIVE 
CABLE RACK for 
INDUSTRIAL PLANT 
WIRING 


2 §=6support 
ing fourth 


conductor. 
Racks avail- 
able for 








fable sizes 





Radically different, the new M. & W. Non- 
Inductive Cable Rack is designed for A.C. or 
D.C. systems. Racked cables only partially 
surrounded by metal eliminates any chance of 
induced current in the rack. Impedance re- 
duced with cables mounted in delta formation. 
Rack of one-piece construction . . . installa- 
tion of cables made quick and easy through 
the use of split bearings. 


Send today for Bulletin C-S-51 . . . describes 

these and other M. & W. items. 5 
Hook-Mounting and Bar-Type Cable Racks @ 

Messenger Wire and “Bull Dog’’ Conduit 
Hangers @ ‘Bull Dog’’ Insulator Supports @ 

Ground Clamps 





THE M. & W. ELECTRIC 


MANUFACTURING CO., INC. 
EAST PALESTINE, OHIO 











to be wound single layer, 550 CM ma 
be allowed per ampere resulting ‘es 
magnet wire of 6600 CM or No, 12 
wire having 6530 CM—R.G.C, 


OPERATING TRANSFORMERS 
IN PARALLEL 


UESTION 130. Our load is 
seasonable. Five to seven 
months each year the connected 
load is 350 hp. of motors, the 
largest of which is 30 hp. The 
remaining months the power 
load never exceeds 20 hp. The 
lighting and small single phase 
load is about 20 kw. 

Our service is 2300 volt delta 
metered primary to 3-100 kya, 
transformers for 3 phase 230 
volt power and one 15 hua, 
transformer for 115-230 vol 
single phase. Connections are 
as per solid lines in the sketch, 

In order to reduce trans. 
former losses during the of 
season period we propose to 
install a 10 kva. transformer in 





2300 V. S-phase line 
<a 


 g 











Fused 
cutouts WY 





























100 | |100} |100| 10kva-x, 15 kva, 
kva) va} |kva. i oe “Note 
' 
—_—s : correction 
= [)dise.[ lin H oe 
+e; c 
| ! 
230V. 3-phase main ——_—‘115-230V-F-_phase man 


open delta with the present 15 
kva. transformer and switch of 
the large bank on both primary 
and secondary, by means of cot 
nections as per dotted lines in 
the sketch. 

The question is: Will we rum 
into any trouble trying to run the 
little open delta bank in parallel 
with the large closed delta 
bank? ; 

Certain of our equipment 1s 
such that it would be undesit- 
able to interrupt service for 
even the short time required to 
switch from one bank to the 
other.—T.W.J. 


A TO QUESTION 130. The 
@ two small transformers will 
not have the same characteristics 4 
the large bank and you will have some 
circulating currents but this will only 
last until the secondaries of the large 
bank are opened. 

I see no reason why this cannot be 
done if the secondaries of the 
transformers are properly phased ott 
before closing. 

Phasing out can be done with a volt 
meter or lamps. 
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| would advise opening the large 
tank secondaries as soon as possible 
after closing-in small bank.—W.R.T. 


TO QUESTION 130. There 
A. will be no trouble encountered 
in the parallel operation of the open 
idlta bank with the larger closed delta 


This statement is, of course, based 
on the consideration that the follow- 
ing characteristics exist. 

|, The polarity must be the same. 

2 All transformers must be of the 
same voltage ratio. 

3, The voltage ratings must be the 
same in all transformers. 

4, The impedance must be the same 
or nearly so. 

5, The regulation must be nearly 
identical in all units. 

6. The phase rotation and angular 
displacement must be the same. 

As the internal connections in the 
drawing accompanying the question 
are not shown, it is not possible to de- 
termine whether the connections are 
correct or not. However, it would ap- 
pear that the right hand secondary 
lead of the 15 kva. transformer, which 
is shown grounded, is actually hot, or 
ata potential different from that of 
ground. It is important that the 
center tap of the secondary of this 
transformer be connected to the case 
and to ground.—G.S.E. 


A TO QUESTION 130. In 
@ order to operate transformers 
i parallel satisfactorily, the trans- 
formers must not only have the same 
voltage ratio and the same impedance 
value, but also must be of the same 
polarity and have the same voltage 
characteristics. That is, the instantan- 
cous voltages of two transformers in 
parallel must be the same so that there 
will be no circulating current. Also 
the voltages must be the same at full 
load, at no load, and at points between 
them so they will divide the load in 
proportion to their capacity. 

The sketch with the question shows 
al atrangement which might cause 
trouble but this may be due to a slight 
“ror in making the sketch which indi- 
cates that one of the large transformers 
8 grounded at the mid-point of the 
ttansformer winding while the ground 
m the small 15 kva. transformer is 
This fe to one of the outside wires. 

oes not seem right since it 

would be desirable to ieee the middle 
mire of the 115/230 volt single phase 
iting circuit grounded. Before the 
connection can be made, it will 
necessary to be sure not only that 
transformers to be connected to- 
sect are connected to corresponding 
a Sag also to be sure that they 
€ same polarity so that there 
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E Quality, in sleeve bearings, is determined by perform- 


ance. 


It's the long hours of satisfactory service that 


determines real value. When you need plain cast bronze 
bearings specify JOHNSON General Purpose. Compare 
the life, the smooth, quiet performance you gain in com- 
parison to any you have ever used. Then you will agree 
that there is no finer bearing bronze on the market. Write 
for catalogue. 





BRONZE 


HEADQUARTERS 
NEW CASTLE, PA. 





















for 


INDUSTRIAL CONSTRUCTION 


@ The most practical and widely adaptable hanger 
ever devised for supporting conduit or armored cable 
on open steel construction. Will carry pipe at any 
angle to beam. 





CAT. NO. 


F379 
F380 
F381 
F382 


WRITE TODAY for our Catalog No. 38... 
other EFFICIENCY Electrical Devices 


EFFICIENCY CONDUIT HANGERS — 









Highest grade malleable iron, guaranteed 
against breakage. Set screw, cup pointed, 
tightened by free nut, plus 5-point radiating 
ridges of gripping surface holds pipe on 
true mechanical principle, guaranteeing a 
solid, non-slip support. 


FOR PIPE AND CABLE SIZES 


For armored cable 
For %2"' and %"* conduit 
For 1°", 1%" and 1¥2"* conduit 
For 2"' and 2'2"" conduit 
contains complete information on this and 






















































The A-B-C of ... 
Pipe and Bolt 
Machines! 











Beaver Model-A 


A high-speed heavy-duty deluxe Pipe and 


Bolt Machine. Range '/g to 2-inch-up to 
12-inch with geared tools and drive shaft. 
Bolts, 44 to 2-inch. Wt. 415 Ibs. 


Write for Bulletin A 





ee 
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Beaver Model-B 

A light-weight utility Pipe and Bolt 
Machine combining many features of 
Model-A with the easy portability of 
Model-C. Range '/g to 2-inch up to 8- 
inch with drive shaft and geared tools. 
Bolts up to 1'/2-inch. Weight 280 Ibs. 


Write for Bulletin B 











Beaver Model-C 
A STURDY LITTLE POWER UNIT Con- 
verts hand pipe tools into power tools 
from '/, to 8-inch. Threads 8-inch in 6 
minutes. Threads bolts up to 1'/2-inch. 
Two men can work at the same time 
without interference. Weight 150 Ibs. 


Write for Bulletin C 


Write for new Tool and Machine 
Catalogue—Just off the press 


BEAVER 
PIPE TQDLS 


442 Deen Ave. Warren, O. 








will not be any difference of potential 
between the leads when the connection 
is made. This can be tested by using 
a set of test lamps capable of with- 
standing twice the normal voltage. 
After the test has been made, if we 
find that there is no voltage difference, 
it would be desirable to put a small 
fuse in each of two connections before 
the switch is closed. If this is done, 
any unbalanced voltage or any error in 
connection which might result in a 
heavy circulating current will blow the 
fuse and so avoid trouble. 

After this test has been made and 
shows no difficulty, permanent con- 
nections can be arranged. It would 
be desirable, of course, to have a fused 
disconnect switch between the small 
secondary and the 3 phase main.— 
J.E.W. 





Can you ANSWER 
these QUESTIONS 


QUESTION 05 —On a recent construction 
job I have installed several current trans- 
formers of a new design which consists 
of a coil of wire which is installed by 
slipping over one of the conductors to 
be metered. The conductor itself acts 
as the primary or core of the transformer. 
This coil as the secondary. Now as 
everyone knows the old fashioned con- 
ventional type current transformer, if 
open circuited under load, would build 
up a very high potential on the secondary 
winding causing damage to the trans- 
former itself and which is also hazardous 





from a safety angle. Would this condi- 
tion occur with the new type of trans- 
former which I have described above?— | 
D.E.O. 











‘ 


QUESTION R5 —In cases of emergency 
would the same protection be attained by 
using two fuse links, paired together in the 
same holder, as using a single fuse link 
of the correct size? For instance, a 10 
and 15 amp. link used in place of a 25 
amp. link.—J.A.H. 


QUESTION $5—I would like information, 
or a formula, on how to select the proper 
size water heater for a 66 gal. insulated. 
water tank. This tank is in the base- 
ment of a 23 patient hospital. I have 
installed a two kw., but it supplies hot 
water for only the first two hours in the 
morning and is lukewarm the rest of the 
day. I believe the tank is too small for 
the number of people. They drain it faster 
than it can heat.—M.Z. 


PLEASE SEND IN 
YOUR ANSWERS BY MAY 1 
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midget 


TRIPLOC 







Midget Triploc 
cord connector 






Snaii 


Interchangeabl 
male and female types available 


& 


2 pole 3 pole 4 pole 








compact, heavy duty 
plugs and receptacles 


@ Midget Triploc plugs and 
receptacles are ideal for use with 
a great variety of portable elec- 
trical equipment where oper 
ating conditions are severe. In- 
terchangeable 2, 3, or 4 pole con: 
tact units permit many different 
types of assembled combina: 
tions. The protected female 
contacts may be assembled in 
either plug shell or receptacle 
housing for protection in line 
side of circuit. Automatic bay: 
onet lock is simple and effective; 
polarity is maintained and cor 
rect insertion of plug assured by 
unequal spacing of contacts 
Ground protection is provided. 
Write for General Catalog 1l0) 
with complete listings of all 
types. Rating 10A, 250V., 15A, 
125V. 










THE PYLE-NATIONAL COMP? 


1344 N. Kostner Avenue, Chicago 5] 
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A Challenge to the Future 























Pere is the new Fairbanks-Morse 
general purpose, continuous duty 
motor —designed for the future— 
available now! Never have more 
stamina, versatility and protection 


been built into a motor housing! 


BUY WAR BONDS 


.--in Motor Design 


NOTE THESE FEATURES 


It is a 40°C. motor. 

It is a protected motor. 

It has an optional conduit box assembly. 

It has cross-flow ventilation. 

It has ball bearings—sealed in cartridge type 
closures. 

It has exclusive Fairbanks-Morse COPPERSPUN 
ROTOR. 


Write Fairbanks, Morse & Co., Fairbanks-Morse 
Building, Chicago 5, Illinois. 


FAIRBANKS-MORSE 


DIESEL ENGINES = WATER SYSTEMS 

PUMPS SCALES 

WS STOKERS 

ENERATORS FARM EQUIPMENT 
RAILROAD EQUIPMENT 
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Motors 


FIBER CONDUIT 
“We are contemplating a trial 


Q. installation of fiber conduit 
which will be part of an outdoor ex- 
posed system enclosing cables carry- 
ing 2300 volts. Would this be per- 
missible ?”—M.E.R. 


Fiber conduits of four manu- 

e facturers are listed by Under- 

writers’ Laboratories under “Conduit 
—Non-Metallic”. 

Two of these manufacturers have 
the non-metallic conduit listed “for 
use underground” and all four have 
non-metallic conduit listed “for use in 
central stations or underground when 
laid with its entire length in concrete”. 

The National Electrical Code does 
not recognize fiber conduit as an ap- 
proved wiring material for exposed 
work but does provide applicable rules, 
in Section 354, for its use as an un- 
derfloor raceway “when installed be- 
neath the surface of concrete or other 
flooring material”. 

Of course, if there is contemplated 
a trial installation of exposed work 
which would not be in compliance 
with the Code the local inspection de- 
partment having jurisdiction should be 
consulted. 


MOISTURE SEALS 
“We will appreciate knowing 


Q. code requirements or stand- 
ard practice for the following condi- 
tion: 

“Three conductors, varnished cam- 
bric, lead sheathed cables carrying 3 
phase, 60 cycle, 440 volt current term- 
inate in drip proof cabinets which are 
provided with conduit couplings 
welded to the cabinets. After the three 
conductors have been separated and 
fastened to the equipment in the cabi- 
net, should any provisions be made to 
seal the cable at the point where the 
three conductors enter the lead sheath? 
In other words should the lead sheath 


102 


Answered by 


FL. N. M. SQUIRES 
Chief Inspector New York Board of Fire Underwniten, 


QUESTIONS Of THE CODE 


at that point be belled out and sealing 
compound be used to minimize ab- 
sorption by the insulation exposed at 
that point? The rooms in which these 
cabinets occur are subject to extreme 
moisture and humidity conditions.”— 
H.P. 


The rules of the National Elec- 
e trical Code do not require the 
sealing of the ends of lead covered in- 
sulated conductors for voltages of 600 
or less. For voltages of more than 
600 volts between conductors, section 
7115 of the Code requires that “where 
conductors emerge from a lead sheath 
they shall be protected from moisture 
and mechanical injury by a pothead or 
by other means which will give equiv- 
alent protection.” 

While such protection or sealing is 
not required for voltages of not over 
600 it would be very good practice to 
provide sealing at the ends of the lead 
sheath in locations where excessive 
humidity or moisture exists. 

In a single conductor lead covered 
varnished cambric wire while there 
is not very much air inside of the lead 
covering, there is still some. In the 
multiple conductor lead covered wires 
there is quite an appreciable amount of 
air within the assembly. 





NEW CHAIRMAN of the Illinois 


Chapter, International Association of 


Electrical Inspectors, Newton Mosser 
(left), Chicago, takes over the duties of 

retiring chairman C. M. Parks at recent 
Chapter annual meeting in Chicago. 


In the normal operation of cireuits 
the conductors do warm up when 
carrying current; the more current the 
more heat developed. When they heat 
up the air within, the assembly expands 
and is expelled. Then when the load, 
and thus the current, is removed from 
the circuit the conductors cool off and 
air is “breathed” into the assembly, 
Of course, if there is excessive mois- 
ture in this air it also is drawn into 
the assembly and will collect there by 
condensation as moisture. 

Some of the wire manufacturers 
recommended that the ends of lead 
covered cables be sealed by means of 
some sort of sealing compound, wax, 
or insulating varnish. Such treat- 
ment can take care of the situation 
without resorting to a pothead where 
the voltages are below 600. 


COMBUSTIBLE MATERIAL 


AT OUTLET 
QO. “The second sentence of se 
tion 3707 of the 1940 Code 
reads as follows: ‘If a fixture canopy 
is used, any combustible wall or ceil 
ing finish exposed between the edge 
of the canopy and the outlet box shall 
be covered with non-combustible mate- 
rial’. To my knowledge I have never 
seen this rule enforced, and would like 
to have some suggestions as to how 
this would be accomplished economr 
cally.” —C.F.S. 


What is probably the safest 
A. way to meet this requirement 
is to have a “metal to metal” fit be 
tween the outlet box and the fixture 
canopy. 

The history of this rule is interest- 
ing and shows the intent of it. He 
1933 Code required that “Fixture 
canopies used in lieu of covers at ots 
let boxes shall provide a continue” 
metal to metal fit or equivalent) wit} 
the rim of the box whenever the wa 
or ceiling finish is of combustilily 
material. 
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_ Push Button Control Stations of all ot Resistors — 
types in General Purpose, Water- Edgewound, Hexwound 


tight and Weatherproof enclosures. and Smoothwound Types. 
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— af ies: Contactors for A.C. and D.C. 
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Manual Speed Regulators 
and Field Rheostats 


MOMitOr cee niinn.. 


across the line, reversing and non- 


reversing and in combination units. 
i BURABILITY <p aul vemenestn 


The Monitor name-plate on any piece of equipment the custom-built Monitor units that are in evidence 
is indication that that piece of equipment is built to in hundreds and hundreds of industrial plants, office 
perform according to the standards that have made and public buildings, printing plants, commercial 
“MONITOR” the name first in automatic motor laundries . . . all over the country. These units play 
control for over 50 years. their part well in Monitor custom-built equipment... 
they will perform equally well for you. 








Starting and all other types 
of magnetic switches. 














The standard units shown here, plus the many other ; 
uits that make up the complete Monitor line, are See the Monitor field engineer, he will assist you in all 


used by Monitor engineers in designing and fabricating problems of automatic motor control. 
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GAY, LOMBARD & FREDERICK STS. BALTIMORE-2, MARYLAND 
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YOU GET ALL 
THREE 


u“tth a 


BLACKHAWK 


PIPE BENDER 





Blackhawk Benders do MORE 
than bend pipe. They include 
a Porto-Power Hydraulic Unit 
that can be used separately 
.from the bending attachments. 
Here is the triple utility: 


¥ PIPE BENDING 





Smooth, remotely controlled hydrau- 
lic power bends rigid conduit and 
pipe upto 4” diameter. Saves need for 
elbows and couplings and otherwise 
necessary cutting and threading. 








MAINTENANCE 
and PRODUCTION 


Bigrange of attachments 
adapt the hydraulic 
unit to push, pull, bend, 
press, spread and clamp 
work. Pull gears and 
.pulleys, lift machin- 
ery, remove bushings— 
do scores of other jobs 
allied to pipe bending. 









Compact 10 or 20-ton ram (same 
as used in pipe bending) works in 
all directions — and at any angle. 
Preferred to all other types of jacks. 


MAIL COUPON TODAY 





BLACKHAWK MFG. COMPANY 
I} Dept. P2044, Milwaukee 1, Wis. 5 


i Send Full Information on your Pipe Benders. ‘ 
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Naturally, this requirement tended 
to spoil the looks of a fixture job as it 
resulted in small diameter canopies, 
although the “(or equivalent)” was 
intended to relieve the situation. 

Then the 1935 Code endeavored to 
alleviate the condition by providing 
that the (outlet) box shall be provided 
with a cover, “unless a fixture canopy 
is present, in which case any space be- 
tween the canopy and the outlet box 
shall be closed with non-combustible 
material if the wall or ceiling finish is 
combustible”. The present require- 
ment in rule 3707a is the same as the 
above although worded somewhat 
better. 

Most inspection bureaus do enforce 
this code by requiring that any wood 
wall or ceiling finish or other com- 
bustible finish under the canopy and 
outside of the outlet box be covered by 
a ring of metal or asbestos. There is 
no real hardship imposed in strictly 
enforcing this requirement. 

Probably one of the worst offenses 
against this rule is the retrimming of 
the den or basement “whoopee room” 
with “knotty pine” wall boards and 
ceilings. Here the outlet boxes are 
back flush with original wall or just 
sticking out in the air and a hole cut 
in the board for the wires and fixture 
stem to come through leaving a lot of 
wood with raw edges to be easily ig- 
nited by any flash under the canopy. 

The remedy here is to use a metal 
collar to line the hole in the wood, this 
collar to fit the outlet box and to ex- 
tend to the outer surface of the wall 
and then the surface of the wall under 
the fixture canopy to be covered by a 
metal ring, cut to fit the canopy and 
the collar. 

Many fires have been the result of 
not complying with this requirement. 


FIXTURES DISPLAYED FOR SALE 
QO “In our store we display elec- 
© tric lighting fixtures for sale 
to the retail trade. We desire to light 
a bank of fixtures connected to 18 out- 
lets on one switch. Can we place these 


18 outlets on one branch circuit or will 
this violate the rules?”—P.A.C. 


The National Electrical Code 

e does not make any specific 
reference to the outlet limitations on 
a circuit to which are attached fix- 
tures displayed for sale. On account 
of this. lack of specific reference to 
such an installation the general rules 
for circuit installations would apply. 
This would mean that in accordance 
with rule 2108d each outlet would be 
figured as having a load of 14 amperes 
and under section 2124 the total load 









on the circuit must not exceed 15 
amperes. This, then, would limit the 
number of outlets on the Circuit to 19.” 

Many inspection departments, how. | 
ever, realize that where electric fix. 
tures are displayed for sale all of the 
fixtures are generally not lighted 
at once, nor are they kept lighted af 
of the time, and therefore they will 
permit a greater number, such as the 
18 requested in the above question 
to be placed on one branch circuit pro. 
vided the circuit is protected by a pro- 
tective device of not over 15 amperes 
rating. 

When anyone desires to exceed 1() 
outlets on such a circuit special per- 
mission should be previously requested 
of the inspection department having 
jurisdiction. 





PLUG FUSES ON 220 VOLTS 


In the February issue we indicated 
that plug fuses could not be used on 
220 volt circuits. Two of our readers 
have called us to account, and justly 
so. In haste our answer and our Cote 
reference went haywire. We apolo- 
gize. 

The correct reference to the ques- 
tion about the use of plug fuses on 2) 
volt circuits is Section 2421 where, 
in the second sentence, it states that 
“Plug fuses and fuseholders shall not 
be used in circuits exceeding 125 volts 
between conductors, except circuits of 
a system having a grounded neutral 
and no conductor at more than 15) 
volts to ground.” This then permits 
plug fuses to be used on circuits de 
rived from systems as described above. 

Among such systems are the 3 wite 
110-220 volt and the 3 phase 120-218 
volt wherein grounded neutrals are 
used and the voltages to ground are 
not over 150 volts. 







































TRIO OF TALENT is represented 0 


these Allis-Chalmers engineers who CF 
ducted a transformer and welding sess 
at a recent Milwaukee E.M.E. ae 
They are (L to R) L. W. Long, anny : 


Hoffman and G. C. Quinn. 
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“=bROMPT SERVICE ON FITTINGS AND BOXES 
FROM COMPLETE APPLETON LINE 
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MICH AND OUTLET BOXES AND COVERS Ja) COUPLINGS AND CONNECTORS 


ea ‘ — . Threaded and No-Thread for Heavy-Wall or 
ee Beery Required size. and Shape oe : Thin-Wall Conduit—or Cable 
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When you specify Appleton conduit fittings, boxes and oe 
lighting ites, Bie putting quality ae the job, SPECIAL “REA” CONDUIT FITTINGS 
building “for keeps” . . . and you're guarding against For Dependable, Weather-Tight Farm Wiring 

loss of time and disappointment resulting from delayed 3 
delivery. Appleton manufacturing and shipping facilities 
ieunexcelled. Whatever you order from your Appleton 
disttibutor—from the simplest fitting to the most un- 
usual; a carton or a carload—you'll get exactly what 
jou want and need, and you’ll get it when you want it! 


Sold Through Wholesalers 


APPLETON ELECTRIC COMPANY 
ELLINGTON AVENUE + CHICAGO 13, ILLINOIS 


po Offices: NEW YORK, 76 Ninth Avenue * DETROIT, 7310 Woodward 
n * CLEVELAND,1836 Euclid Avenue « SAN FRANCISCO, 655 Minna Street» 


mune 17 Frise® Bldg. * LOS ANGELES, 100 North Santa Fe Avenue 9 
+ MINNEAPOLIS Ns steel: NW. * BIRMINGHAM, 6 N. Twenty-first Street 
Reside S, 305 Fifth Street, S. * PITTSBURGH, 418 Bessemer Bldg. 
lene at Representatives: Baltimore, Boston, Cincinnati, Dallas, Denver, ‘o) 
. ‘ 
mecbinge ni” 


City, Milwaukee, New Haven, New Orleans, Philadelphia, Seattle 
, Hart} 

















The increased use of instant starting ballasts for 
40 watt lamps has developed the need for a lamp 
which will operate satisfactorily on such ballasts. 
Westinghouse engineers have now perfected a 
lamp for this purpose. 


This new 40 watt white Westinghouse Mazda 
Fluorescent lamp will have the same rated life 
when operated on the instant starting ballast that 
the standard 40 watt Westinghouse Mazda Fluo- 
rescent lamp now has when used with conven- 
tional ballasts and starters. 


It should be ordered only for use on the instant 
starting ballast and should not be ordered for use 
in installations having preheat starting. It will be 


specially marked and will have the same list price 
as the standard lamp. Limited quantities of thes 
lamps will be available for shipment on and afte 
May 1, 1944. 


New developments such as this typify the skill 
and resourcefulness of Westinghouse engineers, 
Based on a persistent policy of product improve. 
ment, they are the reason why the name “West 
inghouse”’ has come to mean leadership in lighting, 


They are the reason, too, why it pays to recom 
mend Westinghouse Mazda Lamps for every 
lighting application and installation. Westing- 
house Elec. & Mfg. Co., Bloomfield, N. J. Plans 


in 25 cities . . . offices everywhere. 


Westinghouse 


MAZDA 
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The thyratron is used to obtain infinite speed control of d.c. motors 
from a.c. power supply. Phase-shift heat control of resistance welders 
is also discussed in this third article on circuits. 


Y setting up the proper circuits 
B and by using the thyratron tubes 

as converters, d.c. motors can be 
operated from an a.c. power supply. 
The complete circuit can be broken 
down into two basic supply circuits, 
namely the armature and the field. 
Auxiliary circuits are added to shift 
the phase-angle of thyratron firing 
which in turn varies the available arm- 
ature and field voltages from nearly 
zero to a maximum. An additional 
circuit is used to obtain current-limit 
and full-field during starting periods. 
A compensating circuit is added to 
prevent speed drops during load 
changes. 


7—Operating a D.C. Motor on A.C. 
Power Supply 
The operation of a d.c. motor from 
an a.c. power supply is quite different 
from the preceding examples of elec- 
tronic control. If a simple two-tube 
rectifier is used as shown in Fig. 23, 

















Voltage Wave 
at V 
FIG.23 
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electronic apparatus in industry. Readers are invited to contribute 
from their experience to this department. Articles used will be Paid for 


ELECTROMICS 


Circuits of Electronic Controls—I]| 


PRACTICAL ARTICLES on the application, installation and maintenance 4 | 





By G. M. CHUTE 


Application Engineer, 
General Electric Company, 
Detroit, Mich. 




















Tube Tube 
1 
e J 
TSI TS2 Tube 
3 
L von : 
(arm Fielof 
FIG.24 


the motor speed cannot be controlled 
except by a series rheostat R, a field 
rheostat F, or by changing the tap of 
transformer T. Tubes 1 and 2 have no 
grids, so they act merely as valves; 
during the half cycle when the trans- 
former winding is more positive at A, 
the voltage between A and C forces 
current to flow through tube 1, through 
the motor and back to C. During the 
next half cycle, when the transformer 
winding is more positive at B, the 
voltage between B and C forces cur- 
rent to flow through tube 2, through 
the motor and back to C. Since tubes 
1 -and 2 are vapor-filled, the voltage 
drop from anode to cathode is only 
about 15 volts; the remainder of the 
voltage (A to C, or B to C) appears 
across the load at V. These tubes 
cannot control or change the amount 
of voltage at V. 
Controlling Motor Speed by Thyra- 
trons. 
In Fig. 24, two rectifier tubes again 



















supply pulsating direct current to @ 
motor armature. These tubes are thy- 
ratrons, and can be controlled by theif 
grids so as to change the average volt 
age applied to the motor armatuté 
and thereby control the motor spect 
Meanwhile the motor field receives its 
constant current through a separale 
rectifier, tube 3. 4 

Since tubes 1 and 2 are of the vapor 
filled type (so as to be able to condutt 
the large current required by suché 
motor load), the instantaneous amoml 
of current flowing through these tun 
at any instant depends entirely on i 
a.c. supply voltage and the motor 10a 
circuit. The grids can merely “tel 
each tube when to start passing tit 
current; that is, the grid can prevett 
the tube from “firing” or conducting 
anode current, until some desired 
point in each wave of applied a¢ 
anode voltage. For example, Fig. 2 
shows the a.c. anode voltage which 's 
applied to tubes 1 and 2. The grif 
voltage (supplied by transformers 
TS1 and TS2 in Fig. 24) is nearly 
in phase with the anode voltage; that 
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Direct Traffic! 














The FLECTRO-MATIC’s magic 
brain that helps fight “‘Sudden 
Death” is the group of 

7 RCA electron tubes shown top 
rear: 2 full-wave high-vacuum 
rectifiers (RCA 6X5-G), and 5 
thyratrons (RCA 885). 


fe morning on your way to work 
you drove past ‘Dead Man’s Corner” 
Few people still remember it as that. But 
the little Reilly girl whose father was the 
traflic cop there until they brought him 
home one night, dying...the mother of 
Dick Stone who drove the truck for 
Clark’s...BenThompson’s widow.*They Il 
never think of it by any other name. 
Today these danger spots are growing 
safe — through electronic devices like 
the ““Electro-Matic”’ traffic regulator 
developed by Automatic Signal Corp. 


Buried below the pavement at busy 
intersections is a sensitive magnetic 
detector coil that clocks traffic on each 
approaching highway and flashes the 
information to a master control center. 
Here, through the magic of RCA electron 
tubes, the volume, speed, and direction 
of traffic, spacing of vehicles, number of 
cars waiting, probabilities of arrival are 
all automatically analyzed and the one 
correct solution instantly put into opera- 
tion through proper traffic light signals 


*Fictitious names, of course. 


at each converging highway. 

These control devices have reduced 
accidents substantially, cut down wait- 
ing time on the red light, and increased 
the capacity of overburdened inter- 
sections. 

If your community could benefit from 
such a system, ask your local Safety 
Committee to get in touch with Automatic 
Signal Corp., Norwalk, Conn. 


And if you believe electronics can do 
some counting, sorting, measuring, or 
control job in your industrial plant bet- 
ter, faster, or more accurately than by 
existing methods, write to us. We will 
gladly refer you to the equipment manu- 
facturer best fitted to serve you. Or our 
tube engineers themselves may be able 
to help you—for the Magic Brain of all 
electronic equipment is a Tube—and the 
fountain-head of modern tube development 
is RCA. So merely write, stating your 
problem, to RCA, Commercial Engineer- 
ing Section, 607 South 5th St., Harrison, 
New Jersey. 


RADIO CORPORATION 
OF AMERICA 






























































is, the curve of grid voltage crosses 
the cathode line at A, almost the same 
spot where the anode-voltage curve 
meets the cathode line. As a result, 
the tubes begin to conduct current at 
point A in each half cycle, so voltage 
is applied to the motor armature dur- 
ing nearly the entire time. 

However, if the curve of grid voltage 
is “phase-shifted” (by a circuit ex- 
plained below) or moved to the posi- 
tion shown in Fig. 28, the grid is more 
negative than the cathode during the 








eA, 
I ‘ 


FIG.27 _ 


first part of each half cycle, from B to 
C and from D to E, so the tubes are 
prevented from conducting anode cur- 
rent until points C and E. Voltage is 
applied to the motor armature during 
the shaded part of each half cycle. 
The average value of this jagged volt- 
age wave is G (as read on a d.c. 
voltmeter) ; notice that G is a smaller 
amount of voltage than F (as read 
on a d.c. voltmeter, in Fig. 26). 

If we now phase-shift the grid volt- 
age still farther, as shown in Fig. 30, 
until the grid-voltage curve crosses 
the cathode line quite late in the half 
cycle, the tubes do not begin to. con- 
duct until point J; the voltage applied 
to the motor armature during the 
small shaded portion has a very low 
average value H. 

The Phase-Shifting Circuit 

The phase-shifting of grid voltage 
(of tubes 1 and 2 in Fig. 24, by means 
of transformer windings TS1 and 
TS2) is accomplished by the circuit 


Cathode 
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in Fig. 25. Here we find the primary 
winding (TP) of the grid trans- 
former, connected in the center of a 
bridge circuit; this circuit receives 
a.c. power from transformer winding 
KM (from the same source which sup- 
plies anode voltage to tubes 1 and 2). 
Connected between K and M are a 
constant resistance (R) and a reactor 
(X); here X is in the form of a sole- 
noid whose iron armature or core can 
be withdrawn from the magnet coil. 
Withdrawing the core decreases the 
amount of iron which is effective. 
With less iron, the reactor has less 
inductance; that is, it is less able to 
prevent the flow of alternating cur- 
rent through its winding. 

Starting with the core withdrawn 
from the solenoid (X) in Fig. 25, the 
resulting small inductance of X per- 
mits considerable current to flow 
through X and resistor R. This con- 
dition is shown in the vector diagram 
of Fig. 27; current I nearly in phase 
with the supply voltage KM; a large 
voltage drop IR across the resistance, 
a small voltage drop IX across the 
solenoid. Connected between junction 
N and midtap L is the grid trans- 
former, whose primary voltage (TP) 
fits in the vector triangle as shown 
in Fig. 27; the secondary winding 
TS1 is connected so that its output 
voltage (at the grid of tube 1) lags 
behind the supply voltage by the small 
angle Z. This condition produces the 
wave shapes shown in Fig. 26. 

If the core of solenoid X (in Fig. 
25) is inserted part way into the 
coil, the inductance is increased until 
the voltage drop across X is as large 
as the voltage drop across R, as 
shown in Fig. 29. Here TS1 is seen 
to lag 90 deg. behind the supply volt- 
age; this produces the wave shape 
shown in Fig. 28. Notice that this 
increase of inductance of X has phase- 
shifted or retarded the grid voltage 
curve of tubes 1 and 2, thereby de- 
creasing the average motor voltage 
from F (Fig. 26) to G (Fig. 28). 
Similarly, further insertion of the 
solenoid core produces the conditions 
of Fig. 31 and Fig. 30, reducing the 
motor armature voltage to H. With 
this method, the speed of a motor is 
easily controlled by moving a sole- 
noid core, such as occurs in the auto- 
matic control of tension when reeling 
wire. 


Control by a Saturable Reactor 


In many recent phase-shifting cir- 
cuits, the movable-core reactor of 
Fig. 25 is replaced by a saturable re- 
actor, a device whose amount of in- 
ductance is easily changed without 
moving any part. Instead of physically 
withdrawing the iron, we change the 











inductance of the saturable r, 
by means of saturating its iron, 7 
make this possible, the saturable 
actor includes not only a main a 
winding, but also a separate wind: 
through which direct current may fiov 
Fig. 32 shows such a reactor (SX) 
substituted in the phase-shifting ci 
cuit of Fig. 25. 


reactor SX (although other d¢ 
sources may be used for this purpose), 
With rheostat VT turned to insert al 
its resistance, the amount of dir 
current flowing is too small to aff 
SX, which therefore has maxim 
inductance. However, when the rhev- 
stat is turned, increasing the flow 
current in the d.c. winding of SX) 
the inductance of SX decreases, pro 
ducing the condition shown in Fg 











F1IG.32 





30. As we increase this d.c. satutt 
tion current further, the decreasing 
inductance of SX advances the curv 
of grid voltage, producing first 
conditions of Fig. 28, and then Fig 
26. Notice that an increase of dire! 
current in SX produces a correspont 
ing increase of average voltage at the 
motor armature. 

The iron-core saturable react 
(SX) is so designed that the 1 
loses its inductive effect when evel’ 
few milliamperes of direct curt 
flow through the many turns 
saturating winding. This small mods! 
of current can easily be conduct! 
and controlled by a small vaci™ 
tube, and we next study the 
control circuit wherein high-v -4 
tubes are used in place of ream 
VT of Fig. 32. 
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Hydraulic pressure developed in 


either a foot or an air-operated 





master cylinder is used to apply the 
internal type brake built as an in- 
tegral part of the operating motor. 


Inquire as to the sizes available and about any 
brake application problem that you may have. 


WasgnerElectric Corporation 


ESTABLISHED 1891 


6413 Plymouth Avenue, St. Louis 14, Mo., U.S.A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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8—All-Tube Regulation of D-C Mo- 
tor-Armature Voltage 


When we wish to adjust the speed of 
a d.c. motor and then hold that speed 
constant, we know that the voltage 
supplied to the motor armature must 
be accurately regulated. This regu- 
lation is accomplished by the circuit 
of Fig. 33, which combines the cir- 
cuits of Figs. 24 and 32 with an ad- 
ditional pair of vacuum tubes (C and 
D). We will see that, if the armature 
voltage changes, tubes C and D will 
immediately cause tubes 1 and 2 to 
restore the armature voltage to nor- 
mal. 

To obtain the needed accuracy of 
tube response, Fig. 33 first supplies 
a closely-regulated source of d.c. volt- 
age. At the left side of Fig. 33, the 
rectified output of tube A is filtered 
by reactor X and capacitor Cl; volt- 
age-regulator tubes (G and B) (pre- 
viously described in Fig. 22) are used 
to hold constant voltage between points 
5 and 7. Tube G is designed to hold 
75 volts between points 5 and 6; dupli- 
cate tube B similarly holds 75 volts 
between points 6 and 7. The 150 volts 
between points 5 and 7 is applied to 
the voltage divider R2, R3 and R4; 
notice that this divider is not connected 
to point 6. 

Before the motor can start, the 
tubes must be given sufficient time 
to become hot; this heating time is 
assured by a 5-minute time-delay relay 
whose contacts close the motor field 
circuit (see TDR in Fig. 33). The 
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flow -of field current picks up FFR 
(field-failure protective relay) which 
closes its contact in the motor-start- 
ing circuit. To start the motor, con- 
tactor LE connects the motor arma- 
ture to the d.c. output of tubes 1 and 2. 

The desired motor speed is selected 
by turning potentiometer P3 (whose 
slider is connected to the cathode of 
tube C). The resulting motor speed 
depends on the armature voltage (be- 
tween points 24 and 7); part of this 






armature voltage appears acrogg # 
of a voltage divider and is Connected 
to grid 2 of tube C. Tube Cc Pe 
“being told” at its cathode what : 

tor speed is desired, is kept infors 
at its grid as to whether the mos 
speed is correct. 


Watching the Circuit Regulate 
Armature Voltage 


Suppose the speed dial (P3 in r 
33) is set at a high-speed posite 
where 65 volts exist between df 
1 and point 7. If the armature yolumil 
is too low to produce this desipill 
speed, the portion of the armature y ] 
age across R6 will be much less thay: 
65 volts; grid 2 is much more negaimdl 
than cathode 1, so no anode current 
flows in tube C. ia 

Notice that the tube C anode: 
connected to a voltage divider at p 
8; resistors R2, R3, and R4 have such 
values that the voltage drop acts 
R4 is about 75 volts when there is} 
tube C current; therefore the smi 
potential of tube D is at a potent 
equal to that of point 6 (cath 
tube D); having no grid bias, tih 
D conducts enough anode —_ ! 
saturate SX and thereby increase § 
average voltage which tubes 1 and? 
apply to the motor armature, 

When the motor armature vollig 
increases, the voltage across R6 
creases also, and raises the 
of grid 2, thereby “turning on” it 
C. Notice that any tube C currett 
flows from point 5 through R2, anole 
to cathode of tube C, through P3t 
point 7. As the tube C current i 
creases, a larger voltage drop appears 
across R2, with a corresponding 
crease of voltage across R4, whi 























































































as the electron flow. 





CURRENT FLOW | 


iy IS NOT surprising that the February article has caused readers 
to revive the question whether current flows from anode to 
cathode, or flows from cathode to anode. 

Existing American Standard Definitions of Electrical Terms, 9% 
now followed by the electrical industry, indicate that "positive cur 
rent" flows toward a point of lower or more negative potential, 6 
from anode to cathode. Perhaps these standards should be reworded 
to agree with evidence presented by the field of electronics. 

We may agree that electrons flow from the cathode to the anode 
or to the grid. Whether the current flows in this same direction 
or in the opposite direction is merely a mental picture or a defini- 
tion. When explaining an electronic circuit, we can present a more 
accurate picture by letting the current flow in the same direction 


However, before we teach or state that current flows from cath- 
ode to anode, and toward a point of more positive potential, we 
must not only revise the A.S.A. standards; we must substitute the left 
hand into Fleming's "right-hand generator rule of field, current an 
motion", and in similar ways reorient many of the basic statements 
in elementary physics. Some texts have already included these 
changes, but they carefully speak in terms of electron flow. 

While present standards exist, we confuse the issue if we intro- 
duce cathode-to-anode current to the electrical technician who has 
been weaned on positive-to-negative flow of current. 

We who talk of anode-to-cathode current may be driving of the 
left-hand side of the road; although we may prefer to drive of 
right-hand side, we will continue to avoid cathode-to-anode cl 
until it becomes standard.—G. M. C. 






































Electrical Contracting, Apri p 





WHEN A SHELL 


“WHUMPS a 


...everything brittle for yards around may 
shatter. 

That’s why it’s so important for the elec- 
trical insulation on wires and cables to retain 
its resiliency under all conditions of service. 
It does...on Laytex Wires and Cables... 
even when the weather changes from tropical 
heat to below zero within hours. ..also when 
subjected to continual vibration and re- 
peated shock. 

This enduring resilience of Laytex insula- 
tion is due to (1) The purified ingredients in 
the compound, (2) The unique process of 
building up a homogeneous insulation around 
the conductors by continuous dipping, dry- 
ing, and vulcanizing. This combination re- 
sults in perfect centering of conductors within 
an insulation so high in dielectric strength 
that the overall diameter can be appreciably 
reduced with safety. 

Consequently Laytex Wires and Cables 
are lighter in weight, easier to handle, ship 
and store than those with conventional types 
of insulation...and they are also unaffected 
by long exposure to moisture. 
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ASSAULT WIRE SERVING THROUGH SCIENCE 

















es i TROOPS USE Laytex Assault Wire LAYTEX IS GLOBAL WIRE—AIl available facilities for producing U.S. Wires and 
or front line field telephones. On De- Cables are still being devoted to the gigantic needs of the Armed Forces through- 

ath tectors, Guns and Lights other types of | out the world. 

| ytex Wire and Cable are used for We are repeatedly asked if we can furnish wire and cable for commercial and 

left ota signalling and control. Insulation industrial uses. Not yet. But the time can’t come too soon for us to resume peace- 

vo ytex Wires and Cables withstands time manufacturing of Wires and Cables for Buildings, Police and Fire Alarms, 

vats xiremes of temperatures of all climates. | Communications, Signalling, Power and Control. 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


:|UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 20, N.Y. - In Canada: DOMINION RUBBER CO., LTD. 
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Speed control! (P3and P§ on same shaft) 


lowers the potential of point 9, grid 
of tube D. We see that turning on tube 
C turns off tube D, thereby decreasing 
the saturation of SX, turning off tubes 
1 and 2 and decreasing the voltage ap- 
plied to the motor armature. 

When we wish to decrease the motor 
speed, turning slider P3 toward point 
7, this action lowers the cathode po- 
tential at 1, increases the current flow- 
ing through tube C and R2, decreases 
the current flowing through tube D 
and thereby phase-shifts tubes 1 and 
2 to produce a lower armature volt- 
age. With this new setting of P3, 
the circuit continues to regulate 
or phase-shift tubes 1 and 2 until 
the grid of tube C reports that the 
motor armature voltage has reached 
the desired value. 


Voltage Regulation by Combined Ar- 
mature and Field Control 


While some tube-operated motors 
are controlled only by the armature- 
voltage circuit just described, greater 
speed range is provided by the circuit 
of Fig. 34, which provides additional 
speed control by weakening the motor 
field. Notice that the armature-voltage 
control (left-hand portion of Fig. 34) 
has already been described. The motor 
field receives its direct current from 
a separate pair of thyratrons (tubes 
3 and 4), which are phase-shifted in 
the same way as the armature tubes 
(1 and 2). The field-voltage-control 
cireuit is a duplicate of the armature- 
control portion, and operates from the 
same d.c. supply (points 5, 6, and 7). 
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Tube CC balances the fixed portion 
of the field voltage (between points 12 
and 7) against the desired field volt- 
age as set by P5. An increase of tube 
CC current causes larger voltage drop 
across R12 of the voltage divider; the 
lowered potential at 19 decreases the 
current through tube DD and the 
saturating winding of SXF, and there- 
by decreases the voltage which tubes 
3 and 4 apply to the motor field. 

Speed-controls P3 (armature) and 
P5 (field) are mounted on a common 
shaft, operated by a single dial. The 
right-hand half of P3 and the left 
half of P5 have almost zero resistance. 
Turned counter clockwise, the dial pro- 
duces low motor speed, for the arma- 
ture voltage is almost zero while the 
motor has full field; (tube C is full 
“on”, tube CC is all “off”). Turning 
the dial clockwise gradually increases 
the armature voltage but has no effect 
on the field voltage until the midpoint 
is reached. Turning beyond mid- 
point causes no further increase in 
armature voltage but weakens the field, 
causing further increase in motor 
speed. 

Operation with weakened field adds 
the problem of higher voltage gener- 
ated by the motor armature if the speed 
dial is suddenly lowered from the 
high-speed position. Tube FF is added 
to the field-voltage-control circus; 
its grid is connected to resistors R15 
and R16 across the motor armature. 
As long as the armature voltage is 
less than 300 volts (for a 230-volt 
motor), there is much less than 75 


-_field-strengthening causes the Motor t) 





volts across R16; the grid Of tube 
FF is quite negative and no 
current flows. However, if 


generate more than 300 volts (sin, 
the motor does not “pump bay 
through tubes 1 and 2), the increase 
voltage across R16 raises the rid po. 
tential of tube FF so that current figy; 
through tube FF and R12; this & 
creases the current of tube DD ay 
decreases the field current merely 
enough to keep the armature voltage 
below the desired limit. 


Current-limit Control of the DC 
Motor 


The circuits in Fig. 34, discussej 
thus far, all have responded only p 
armature voltage or field voltage, h 
addition, most recent electronic motor 
controls respond to the amount of mo 
tor-armature current, so as to prevent 
a flow of current greater than som 
preset amount. Such armature-current 
control is included in the central por. 
tion of Fig. 34. So as to know how 
much armature current is flowing 
two transformer primary windin 
(T5P) are added above tubes 1 ai 
2; when current flows through tile 
1 and 2, a corresponding current (ae) 
flows in the transformer secondafy 
(T5S). Tube F rectifies this curre 
into pulsating d.c., which flows dow 
through Pl, R17, P2 and back to th 
center tap of T5S. When there is » 
motor armature current, point 21 is 
at the potential of point 7. However, 
when current flows through T5S and 
tube F (in direct proportion to the 
armature current), this current causes 
a voltage drop across R17; the poter- 
tial rises at P1 and point 21 (the grid 
of tube E and tube EE). 

If Pl is adjusted to give a “cur 
rent limit” of about 150 percent of 
motor full-load current, tubes E and 
EE have no effect at lesser armature 
currents. However, with more thao 
150 percent armature current, both 
E and EE come into action. Tube 
E draws additional current through 
so that tube D decreases the satur 
ting current of SXA; the resulting de- 
crease of armature voltage also & 
creases the armature current. How 
ever, tube EE gives an opposite actiot; 
instead of decreasing the field voltagt 
EE is connected so its current passes 
through R14, thereby raising vn 
19, increasing the field voltage 2” 
current. We see that excessive a 
mature current causes tube E to tum 
off tube D (and decrease armature 
voltage), but makes tube EE os 
on tube DD (and increase the fe 
current). This action limits the m 
rush current when starting the moto 

















and also assures full-field starting ev 
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HERE’S HOW TO GET 
THIS NEW BUYING 
DATA 


If you are a buyer of Motors and Control, 
chances are you have already received this new 
data by mail. 

However, if you have not received your copy, 
write, wire or phone your nearest Westinghouse 
district office (requests will be filled through 
district offices only—no mailings from Westing- 
house Headquarters at East Pittsburgh). 
Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. 
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Westin hOUSE MoToRS AND CONTROL 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 
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TO REDUCE SELECTION 
AND ORDERING TIME 


Cs 


simplified 


FOR QUICKER SELECTION... 





EASIER ORDERING... 


QUICKER DELIVERY... 





When you need motors and control, consult your 
new Westinghouse Buying Data. It will help 
you to select and purchase the proper equipment— 
in \ the time. 

Data, as presented, is striking in its newness. It’s 
easier to read, easier to understand, and easier to 
use than any offered previously by any manufacturer. 

To fit widely varying requirements, this radically 
new Buying Data is available in two forms: 

Motor and Control Loose-Leaf Book. This 
is for the use of large-scale purchasers and is “tai- 
lored” to meet the needs of the individual buyer. 
Pricing data is always kept up to date by the 
issuance of new price supplements. 

Bound books are suitable for use of the majority 
of motor and control buyers. They contain prices 
(correct at time of issue and satisfactory for estimat- 
ing —- throughout the books’ life), dimensions, 
application data and descriptions. Books include: 

“Motor Buying Data” covering popular types 
and ratings of motors (up to 100 hp), Gear- 
motors and M-G sets. 

“Control Buying Data” listing a wide variety of 
controllers and accessories for direct current, single- 
phase, squirrel-cage, wound rotor motors. 
J-90499 
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though the speed dial (P5) is in a 
high-speed weak-field position. 


Preventing Speed Drop During Load 
Changes 


The circuit of Fig. 33, while hold- 
ing constant voltage at the motor ar- 
mature, does not assure constant speed 
during changes of motor: load. We 
know that a d.c. motor’s speed usually 
changes when the load changes, be- 
cause of the internal voltage drop 
(IR drop) of the motor. However, 
Fig. 34 includes a “speed-drop ad- 
juster” at the bottom of the armature- 
current control. The voltage across 
P2 increases as the motor load in- 
creases; such increase causes the P2 
slider (point 22) to be more negative 
than the top, point 7. This P2 voltage 
is placed in series with P4 (across 
the motor armature) so that, as the 
increasing motor load lowers the po- 
tential at point 22, the grid of tube 
C is likewise lowered. Even though 
the armature voltage has remained 
constant, the increased motor load 
causes a decrease of the tube C cur- 
rent, which causes tube D and tubes 1 
and 2 to apply greater voltage to the 
motor armature. By adjusting P2, 
the motor speed is made to remain con- 
stant despite load changes. 

The circuit of Fig. 34 demonstrates 
a combination of high-vacuum tubes 
and vapor-filled tubes to produce better 
motor performance. Béth types of 
tubes are made to give gradual step- 
less variation of output; the vapor- 
filled tubes require the use of phase- 
shift of the grid voltage, to produce 
such variable output. 


9—The Phase-shift Heat Control of 
Resistance Welders 
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Another important use of phase- 
shifted vapor-filled tubes is in the heat 
control of welders. Fig. 35 shows 
two thyratron tubes (5 and 6) ar- 
ranged to control and “fire” ignitron 
tubes 1 and 2, which are used in an 
ignitron contactor previously described 
(Fig. 20). By itself, the ignitron 
contactor will apply either full voltage 
or no voltage to the welding trans- 
former; the welder produces full heat 
at the weld, or no heat. By adding 
thyratrons 5 and 6, the ignitrons are 
made to give stepless variation of the 
voltage applied to the welding trans- 
former, producing gradual heat con- 
trol of the welder. 

Current may flow through tube 5 
only when the a.c. supply line (2) is 


- Supply 
voltage 





positive; this current flows from 2 
through the welding transformer to 
3, through the metallic rectifier to 
6B, through tube 5, the control switch 
and the fuse to point 9, into the ignitor 
of tube 1, to line 1. We see that tube 
5 fires ignitron 1; tube 6 fires ignitron 
2 during the other half cycle. 

In Fig. 35, the grid circuit of tube 
5 is a duplicate of the tube 6 circuit; 
each grid circuit includes two trans- 
former windings instead of the single 
winding shown in Fig. 24. The volt- 
age waves in the grid circuit of tube 
5 are shown in Fig. 36. We see that 
T5S-1 is the secondary voltage of 
an ordinary transformer, connected 
so its voltage forces the tube 5 grid 
negative while the anode of tube 5 is 
positive; in this way T5S-1 produces 
a “hold-off” voltage which prevents 
tube 5 from firing. 


Control by a Peaking Transformer 


The other transformer (T2S-1 in 
Fig. 35) is seen to produce a narrow 
voltage peak in Fig. 36. This peak 
is high enough to force the tube 5 
grid positive for just a small part 
of the half cycle; this brief voltage 
peak fires tube 5. If we can change 
the position of this peak, we also 
change the point in the half cycle 
where tube 5 fires. By phase-shifting 
the voltage applied to this peaking 
transformer (T2), we can gradually 
vary the average voltage which 
ignitrons 1 and 2 supply to the welder. 

Transformer T2 is specially de- 
signed with very little iron in its core, 
so that the iron is saturated during 
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most of each half cycle. When hal 
transformer’s magnetizing current re 
verses, there is a sudden short-time 
reversal of flux in the iron, producing 
voltage in the form of a narrow peak 
in each of the two secondary wind 
ings. The position of this peak ig 
definitely fixed with respect to the 
a.c. voltage wave applied to the pre 
mary winding. Therefore, to move this 
peak and thereby change the firing 
point of tubes 5 and 6, we must change 
or shift the phase of the a.c. voltage 
supplied to primary (T2P). 3 

The circuit for shifting the phase 
of T2P appears at the top of Fig, 3§ 
it is similar to Fig. 25 except that 
fixed capacitor (C13) replaces a fixe 
resistor, while a variable resist 
(R30) is used instead of a. variable” 
inductance. When R30 is short cite 
cuited, the voltage peak of T2S occuty 
quite early in each half cycle, and 
fires tube 5 at A and B as shown if | 
Fig. 36; the resulting flow of current | 
to the welder is nearly a complete 
sine wave. 












































































































































When part of R30 resistance is in- 
serted, the T2S-1 voltage peak occurs 
later in the half cycle, as shown in 
Fig. 37; welder current flows for a 
smaller portion of the half cycle, pro- Ol 
ducing partial heat at the weld. Fig. 37 
also shows the purpose of capacitor 
C9 (shown with tube 5 in Fig. 35). lightin 
To prevent tube 5 from firing acc 
dently at A where the grid voltage case t 
zero, C9 is charged by grid current 
while T5S-1 is positive; this © 
charge drives the tube 5 grid more You Ce 
negative, at B, and helps prevent tube 
5 from firing until C. mendi: 
With all of R30 resistance inserted, 
Fig. 38 shows that the voltage peaks F 
of T2S are delayed so that tubes § | Cepen 
and 6 fire the ignitrons very late 
each half cycle; the resulting currett | Then ¢ 
flow produces low heat at the welder. 
~ they 
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THE MOST COMPREHENSIVE BOOK 


“Electrical Living in 194X” 


Are you planning ahead for the greatly in- 
creased electrical loads that household appli- 
ances. and equipment will bring in 194X? 


To help you in your postwar planning, the 
Westinghouse Better Homes Department 
has prepared a new and unusual free book... 
that explains to prospective home owners 


the urgent need for better wiring in their 
future homes. 


We are confident that you will find in 
“Electrical Living in 194X”’ a valuable tool 
for selling the idea of better wiring for better 
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Tune in John Charles Thomas, 
NBC, Sundays, 2:30 p.m., E.W.T. 
and 
‘Top of the Evening’’ 
Monday—W ednesday—Friday 
Blue Network, 10:15 p. m., E.W.T. 


The Better Homes Department wel- 
comes the opportunity of giving 
authentic technical information on the 
proper applications of electricity which 
will contribute so much to better living 


in 194X. 


This Six-Point Advisory Service in- 
cludes free advice on the following 
important subjects: 


1. Selection of correct types of electrical equip- 
ment for various classes of postwar homes. 


2.Location and arrangement of fixed equip- 
ment, for conserving space and attaining 
maximum efficiency in arrangement of 
kitchen and laundry work cycles. 


Westinghouse Better Homes Department 
offers new “Six-Point Advisory Service” 


living to present and future home owners. (— 
Send for your copy now! 
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3. Accurate dimensions and clearances of equip- 
ment to insure proper installation an 
efficient operation. 


4. Access for servicing of equipment—so neces 
sary for periodic inspection and repair. 


5. Location of lighting outlets and controls, 
greater enjoyment, comfort, and safety ™ 
the home. 


for 


6. Utility service connections—including loca- 


tion and size of electric wiring, water SUPP) 
and drainage lines. 
If you have any problems relating © 
the selection, installation, and use ° 
home electrical equipment, write: De 
ter Homes Dept., bap me <4 
tric & Mfg.Company, Pitts urgh 30,F4 
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ELECTRICAL LIVING 
IN 194X 










This new book is offered to the building profession, 
and allied interests, as a contribution of the 
Westinghouse Better Homes Department to the 
greater enjoyment, comfort, and convenience of 
home owners in 194X. 





Westinghouse 


Plants in 25 cities 


MAIL COUPON TODAY! 


TS KIND EVER PUBLISHED! 


“Electrical Living in 194X”’ takes 
the prospect on a personally con- 
ducted tour through a completely 
electrified postwar home! 


It pictures and describes the 
wiring circuits and electrical appli- 
ances in the home of the future... . 
in kitchen, laundry, utility room, 
living and dining rooms, and bed- 
rooms and bath. 

This colorful, 64-page book tells 


all about electrical loads in the 
194X home, lighting and lighting 


Offices Everywhere ‘adil 


New free Book 


tells all about 


“BETTER WIRING FOR BETTER LIVING” 


Better Homes Department 
Westinghouse Electric & Manufacturing Co. 
306 Fourth Avenue, Pittsburgh 30, Pa. 


Please send my free copy of “Electrical Living in 194X” 








controls, circuit protecting devices, 
entrance equipment, and distribu- 
tion panels. 


“Electrical Living in 194X”’ also 
contains valuable technical infor- 
mation on the application and 1n- 
stallation of fixed and portable 
electric home appliances. 


“Electrical Living in 194X”’ will 
be ready for distribution soon. 
The supply is limited. Be sure to 
get your copy, by returning the 
coupon today! 





















POSITION 









FIRM 









ADDRESS 


















to suppl} 
of the ca 
over fron 
of condu: 
The pull- 
ends of t 









































WEBSTER th est 
US ; 
lelet a WINGS FOR FIGHTING WORDs}*<°"4 
REG. U.S PAT. OFFICE \ X/ riage sup 
; for the fr 
Responsibility for speeding the sinews of permits conferences without any of the an ( 
ss . : winding, 
war... in giant plants... block-long _ participants leaving his desk. “a a 
‘Idi , ‘ box mour 
office buildings . . . shipyards. . . supply Teletalk systems are easy to install, eco- pepe 
depots . . . warehouses and flying fields nical to operate, and may be obtained = 
. sidé) an 
. has proven that man-hours are far too to fit the requirements of any organiza |." a 
precious to waste. tion, whether large or small. wed 
pra 
Electrical contractors'salesmencaneasily _}; wil] be to your advantage to investi an rhs 
show that Teletalk Amplified Intercom- gate the easy-selling features of Teletalk.  feept that 
: . ] h oie te . . two-208 y 
munication Systems effectively plug the yoy will find it profitable. ah nies 
j Tele- = collector 
man-hour leak. eared how WEBSTER ELECTRIC COMPANY, Racing, Waconia, {Hr 
talk’s instant, personal and private com- 6.0, Sabanins s6e. Sapert Rae: 38 8 0 ee “a 
icati for pro- For cor 
munication releases ema P sia tilaiadiaiin iets | ao 
ductive work . . . saves precious time, Buy Extra War Bonds oe x wlinaet 
, j out by a t 
steps and energy . . . quickly and easily —— : 
builds profits for you. ate in ser 
ff d rene i eurcrnic k cutting nr 
nt offices and war factories carriage n 
In governme , Tall let a amiage 
throughout the nation, Teletalk puts ideas ome g ito this 
to work at once, reduces errors, in- operation 
° Licensed under U. S. Patents of Western Electric rg eed motor bec 
creases inter-department cooperation, Incorporated, and A merican Telephone and Telegraph Compan) Phil C 
gineer for 
Circuits a] 
Ww TRICE: 
Oe E | =“ 
Siew : ‘ - . ation factory, 
“Where Quality is a Responsibility and Fair Dealing an Oblig 





Electrical 









lectronic Motor Drive 
of Aluminum Miller 


FROM PAGE 55] 








(or reels it back in) as the carriage 
goves back and forth. Thus the, oil 
is pumped from the reservoir onto the 
atriage, through the motors, onto the 
witers, filtered and piped back to the 
eservoir for recirculation. 

Trolley duct is used for getting pow- 
« aboard the travelling carriage. 
Three runs of Bulldog three-conductor 
hus duct are used—one carrying 440 
wit, 3 phase, 180 cycle for the verti- 
ul high speed cutting motors; and 
two runs carrying 208 volt, 3 phase, 
cycle for the two 30 hp. horizontal 
utters. Single phase 208 volts is taken 
fom one of the connection boxes, 
to supply the electronic motor drive 
ofthe carriage. Circuits are brought 
oer from the switchboard in two runs 
of conduit terminating in a pull-box. 
The pull-box is mounted directly on the 
ends of the bus duct and short leads 
connect the cable conductors to the 
bus conductors. 

A riser on the front end of the car- 
riage supports two 3-phase collectors 
for the front horizontal 30 hp. cutting 
motor (one collector for each 15 hp. 
winding.) Three-conductor cables 
drop from each collector to a junction 
box mounted atop the carriage. Con- 
duit carries the cables on to the cir- 
cuit breakers (mounted on the carriage 
side) and carries the motor leads back 
to the same junction box. Extra- 
I flexible rubber covered conduit then 
carries the motor leads into the motor. 

An identical arrangement is used 
on the back-end of the carriage ex- 
cept that three collectors are required, 
two-208 volt, 60 cycle cables for the 
rear horizontal cutting motor, and one 
collector from the middle duct supply- 
ing 440 volt, 180 cycle power for the 
two 15 hp. vertical cutting motors. 
For complete protection of the en- 
tire system, all magnetic control coils 
are in series so that when one is locked- 
out by a thermal element, all drop out. 
Further, thermal contacts in all motors 
are in series. Thus, in the event any 
cutting motor should overheat, the 
‘arrlage motor and all others will drop 
out. The pump motor is also tied 
into this same control system so that all 
peration is locked out if the pump 
motor becomes inoperative. 

Phil Caminiti, plant electrical en- 
sineer for Brewster, wrestled control 
“reuits along with G. E. engineers 
until the present scheme emerged 


Which has since proven very satis- 
factory, 
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PERMAFLECTOR INDUSTRIAL 


DUALIGHTS 





DOUBLE THE LIGHT FROM PRESENT OUTLETS 
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They are doing yeoman service in war plants where “good seeing” 


is vital; are available on priority only — normal delivery. For 
general plant illumination, for localized lighting of production lines, assembly 


benches, inspection tables. 


They provide light APPROXIMATING THE IDEAL in 


maximum QUANTITY and optimum QUALITY — give a DAYLIGHT EFFECT. 

Permaflector DUALIGHTS can be quickly, easily, inexpensively installed-supply 
over twice as much light without increasing the number of outlets. Each twin-hanger 
unit is fapped for 5/'' conduit stem .. . is equipped with removable plate to simplify 


wiring . . . 


Permaflectors for high or low bay installation. 
*No. D-530-N: for Broad Distribution, with No. E-530-GA Permaflectors for 500-watt 
PS-40 and 400-watt T-16 Mercury Lamps. i 
*No. D-505-N: Semi-concentrated distribution, with No. I-505-GO Permaflectors for 
500-watt PS-40 and 400-watt T-16 Mercury Lamps. 
*No. D-005-N: Semi-concentrated, with Permaflector No. I-1005-GO and No. I-505-GO 
for 1000 or 750-watt PS-52 and 400-wait T-16 Mercury Lamps.** 


with Mogul sockets, safety holders, retaining rings, and appropriate 


*Also available without retaining ring and strap supports, and af a lower cost as 














ee N® 0-S30-—N 
500w. PS-40 AND 
Wy, 





D-530-B, D-505-B and D-005-B. 





PERMAFLECTORS = ‘‘shaped mirrors’’ of 
silvered glass provide engineered light 
confrol for Broad, Medium, or Concen- 
trated Light Distribution. 


**400-watt T-16 Mercury Lamp produces 
40 lumens per wait — or slightly more 
light than the'750-wait PS-52 Incandescent 
(Light is blue-green in color.) 


Sold thru Electrical Wholesalers 
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W. PS-40 AND 


PITTSBURGH REFLECTOR CO. 


For Over A Third of A Century — ILLUMINATING ENGINEERS—DESIGNERS AND 


OLIVER BUILDING ai ahs 
WAR BULLETIN 


confidential lighting equipment on prime contract for the 
Armed Forces, we are supplying our industrial customers on 
priority and our commercial customers with replacements, 
when possible, from stock. 
our Engineering Department, soon to be announced, promise 
a betier future for the commercial lighting field. 


LIGHTING SERVICE 





Although practically our entire facil- 
ities are devoted to producing special, 


Startling new developments by 


MANUFACTURERS OF LIGHTING EQUIPMENT—FOR EVERY COMMERCIAL AND INDUSTRIAL 
PITTSBURGH, PA. 






























































THESE ANNOUNCEMENTS of sew equipment cre necessarily 

more detailed description, sizes, prices and other data write to the mane. 
facturers’ advertising departments, tell them in what issue of ELE 
CONTRACTING you saw the item and they will send full details to you, 


EQUIPMENT NEWS 





Stas 


Fluorescent Lighting 


A new cold cathode fluorescent industrial lighting unit, 
known as Kold-Volt, has been announced. The lamps used 
are similar to the conventional “F” type fluorescent lamps, 
except that they are 7-ft. 9-in. long, 1l-in. in diameter and 
employ a different type of cathode at the tube ends. Some of 
the features claimed are—starting instantaneous; operates 
at lower room temperatures; operates on regular 110-125 
volts, 60 cycle a.c.; 8-foot length. It uses four “Colovolt”’ 
cold cathode low voltage fluorescent tubes. May be surface 
or suspension mounted, individually or in continuous rows. 
Mounting brackets and knock-outs are provided. The 
reflector is non-metal “Lumenite”, which is moisture and 
high-heat resistant, non-corrosive, non-scaling. A special 
disconnect switch automatically cuts off current so that 
lamp replacement is always made with the power discon- 
nected. Mitchell Manufacturing Co., 2525 North Clybourn 
Ave., Chicago 14, IIl. 


MITCHELL KOLD-VOLT UNIT 


High Bay Reflectors 


A new line of aluminum 
high bay reflectors are 
available for both incandes- 
cent and mercury-vapor 
lamps. They are of three- 
type light distributions and 
each reflector provides 50- 
deg. direct light cut-off. 
These high bays feature 
30-, 60- and 90-deg. beam 
spreads. Reflectors are 
made of heavy-gauge alu- 
minum and reflecting sur- 
faces are treated to secure 
smooth light distribution 
and are electrolytically brightened and permanently sealed 
by the Alzak process. Sizes for 300 to 1500 watt incan- 
descent lamps and for 400 watt mercury vapor lamps are 
available. The Edwin F. Guth Company, 2615 Washing- 
ton Ave., St. Louis 3, Mo. 


GUTH REFLECTOR 
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Fluorescent Fixture 


A new all-pur- 
pose fluorescent 
fixture has been 
announced. |t 
consists of a basic 
chassis with ae 
cessories that 
adapt it to various 
structural condi- 
tions and is for 
use in drafting 
rooms, _ offices, 
schools, hospitals, laboratories or commercial institutions. 
The ballasts are enclosed and knockouts are conveniently 
located for service entrance and pendant mounting. Itis 
available in either the unshielded or shielded unit and uses 
four 40-watt fluorescent lamps. Operating voltages ate 
110-220 volts, 60 cycle a.c. Also obtainable in 50 cycle 
Both models are equipped with two dua-lamp 40 watt high 
power factor auxiliaries. Sylvania Electric Products, Ine, 
60 Boston, Street, Salem, Mass. 


SYLVANIA FLUORESCENT UNIT 


Electronic Winding-Insulation Tester 


ae ak A new electronic winding- 
— _— insulation tester for produc 
tion-line testing _ of 
insulation and winding die 
symmetries in motors, genera: 
tors, coils, and transforms 
has been announced. 
instrument simultan 
tests turn-to-turn, coil- : 
and coil-to-ground insulatiot 
It simulates such procedufé 
as resistance, impedane 
ance, turn-balance and 
potential tests with one 
age application. The 0 
instrument is particularly 
sirable for testing the completed windings of three 
low-voltage rotating machines, although it is capable 
testing the windings of single-phase, two-phase and 
motors and transformers whose insulation is not des | 
to withstand more than 10 kv. The tester consists of 8 
repeating-type, surge-voltage generator, a @ ; 
oscilloscope, and synchronously driven switching 
ment, all enclosed in one cabinet designed for “7 
mounting. General Electric Company, Schenectady, N. 


G-E TESTER 
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ed for SAFETY 
in dust-laden atmospheres 


Carbon black, coal dust, coke dust and grain dust 
are hazards. To guard against dust explosions 
which may be set off by exposed arcs, 


DUST-TIGHT 
Light and Power 
PANELBOARDS 


were expressly designed. They are proving vital 
protection in shell-loading plants, coal mines, 
coal processing plants, grain mills and other 
places where dust is dangerous. They are ap- 
proved by Underwriters’ Laboratories, Inc., for 
“Class II, Groups F and G, Hazardous Locations.” 

Instead of the usual steel front with door, these 
panelboards have a solid steel front plate, gas- 
keted all ‘round and secured with screws to the 
extra wide box flange. They are further rendered 
dust-tight with welded hubs for conduit outlets, 
welded box-corners, and handle bushings riveted 
directly to the steel cover plate. External mount- 
ing brackets are provided to maintain the dust- 
tight construction. 

The circuits are externally operable by a mech- 
anism of new @ design. The handles operate 
through dust-tight bushings, and engage the reg- 
ular handles of the circuit breakers inside the 
cabinet. ON and OFF positions are indicated on 
the front of the cabinet. 

The @ Dust-tight Panelboard may be had in 
standard type or in narrow column type. It is of 











to-col, the circuit breaker type, with either @ Type AC 
ulation or @ Dublbrak circuit breakers (or other types 
cedures of lighting branch-circuit circuit breakers)... 
ce-tal- Capacities: Lighting Panels —50 amperes or 
d high less, for 3 wire, single phase, or 4 wire, 3 phase 
e volt mains, with lugs only or main breaker. Avail- 
new able with 4 to 42 circuits. Power Panels—50 to 
. de 600 amperes, 250 volts AC or DC, and 600 volts 
rly AC... Frank Adam Electric Company, Box 357, 
-phast St. Louis, Mo. 
ble of 
nd de 


At left: Lighting Standard 
type @ Dust-tighit Panel- 


board and Cabinet for 
wall or exposed column ELECTRICAL PRODUCTS 
mounting. (12” or 15” 


wide, as required.) FRANK ADAM ELECTRIC CO. 
mma \ ST.LOUIS, MO.U.S.A. 





le 
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Pilot Light 


A new pilot light, 
called the S11 unit, for 
either panel or switch- 
plate mounting is avail- 
able. It is for use with 
the standard S11 lamp 
bulb, 10 watt, available 
in all colors. The bulb 
is so recessed into the 
unit from the front of 
the panel that the tip 
of the lamp expcesed as- 
sumes the appearance of a lens. It is claimed that this unit 
provides such exterior ventilation to the lamp bulb that a 
much greater lamp-life is to be expected. For use on panels, 
(single-hole mounting) ; it can be mounted on a single-gang 
switchplate to become a marker-light; exit-light ; over-door 
light, etc. The H. R. Kirkland Company, Morristown, N. J. 





KIRKLAND PILOT LIGHT 


Fluorescent Fixture 


This improved industrial fluorescent fixture features com- 
plete enclosure of the lamps with ribbed glass bottom and end 
shields, keeping out dust and cutting down maintenance 
trouble and expense. Location of ballast box on top of the 
fixture allows the ballast to run 30 percent cooler, improv- 
ing operation and tube life. The fixture is made in two, 
three and four tube sizes for 48-in. tubes. It is the instan- 
taneous starting type. It is available for all types of hanging 
arrangements, including individual, or end to end mount- 
ing. R. & W. Wiley, Inc., Dearborn & Bridge Streets, 
Buffalo 7, N. Y. 





R & W FLUORESCENT FIXTURE 


Fluorescent Fixture 


A new 4-light 
commercial fluo- 
rescent fixture has 
been designed for 
use in offices, 
drafting rooms and 
other work areas. 
The new model 
No. 2044 uses 





MITCHELL FLUORESCENT UNIT 
four 40-watt lamps. It is available for suspension mounting, 
surface mounting, individually or in continuous rows. Metal 
tracks are fastened to the ceiling with toggle bolts and fur- 


nished as standard equipment with each unit. Fixture 
slides into place on tracks. All-metal wireway channel 
and end pieces, finished in white enamel. Operating volt- 
age 110-125 volts. 60 cycle, a.c. Higher voltages are avail- 
able. Length is 49-in., width 123-in., height 54-in. Mitchell 
Manufacturing Co., 2525 Clybourn Ave., Chicago 14, IIl. 
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Relays for Electronic Circuits 


Type 27 relay is designed for ele. 
tronic circuits which require small my. 
tipole relays. The small size and 
rugged construction makes it suitable 
for many uses on aircraft and mobjk 
equipment where vibration is encoyp. 
tered. General specifications of the 
Type 27 sensitive relays are: Size of 
one, two and three pole relays approxi- 
mately 1g-in. by 144-in. by 2-in, high.: 
Five pole relays approximately 2in 
by 2}-in. by 23-in. high. ; Contact capacity up to 10 amperes, 
depending on available power and on coil and circuit char. 
acteristics ; contact pressure 30 to 50 grams. G-M Labor. 
tories, Inc., 4314 N. Knox Ave., Chicago, Ill. 





G-M RELAY 


Oil Reclaimer 


a A new line of YM “Robot” 
ge oil refiners, designed to clean 
lubricating oil with continv- 
ous and automatic operation, 
has been announced. It is 
capable of removing fuel dilv- 
- tion, acids, solid and colloidal 
carbon, dirt and similar mat- 
ter. Also it can restore oil 
emulsified by water. A single 
machine can be installed to 
serve an entire power plant, 
whether large or small. Abil 
ity to restore transformer oils 
to 30,000 volt dielectric 
* strength is also claimed for 
this machine. The Youngstown Miller Company, Sandusky, 
Ohio. 


YOUNGSTOWN OIL RECLAIMER 


Power Supply Units 


Two new voltage 
regulated power sup: 
ply units are avallé 
ble. Model 1100s 
a table model for ust 
in the laboratory and 
Model 1110 is & 
signed for 
mounting. Both units 
use the ‘ 
series regulator ol 
cuit. A high ga 
two-stage control ei 


cuit is used to obtain low noise level and better 
The high voltage output can be shifted through a ood 
of 225 to 325 volts by means of the potentiometer @ 
on the front panel. The maximum current drain 1 4 
milliamperes from 225 to 300 volts and 180 milliamper 
from 300 to 325 volts. The change in voltage 0 
from no load to full load is less than one volt. The pra 
of the power transformer is tapped for use at 10 
115 volts and 125 volts on a 50-60 cycle source © 
unregulated heater supply winding of 6.3 volts at 5 =. 
is furnished. Communication Measurements Laboratot): 
116 Greenwich Street, New York, N. Y. 





CML POWER SUPPLY UNIT 


Electrical Contracting, Apri 19H 














Electy 


- for ele. 
small muy. 
size and 
it suitable 
nd mobile 
S encoun. 
1S Of the 
> Size of 
} ADproxi- 
in. high,: 
tely 2in 
amperes, 
“uit char 
| Labora- 


“Robot” 
to clean 
continu- 
peration, 
ie 
ruel dilu- 
colloidal 
lar mat- 
store: oil 
A single 
alled to 
r plant, 
1, Abil- 
mer oils 
electric 
med for 
ndusky, 
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Okolite-Okoprene cables are designed to resist oil, acids and 
other corrosive chemicals. The Okoprene sheath also provides 
added electrical protection. 


Moisture-resistant, tough and long-lived, Okolite-Okoprene 
cables require no additional covering. They are self-con- 
tained. Yet with all their advantages they cost no more than 
high grade braided cables. Millions of feet are giving highly 
satisfactory service in refineries, chemical plants, mines, rail- 
roads and other electrical applications where other cables 
do not last. 


GREATER RESISTANCE TO OjL— When exposed to the solvent 
action of commonly prevalent petroleum products, Okoprene 
sheaths protect the wire insulation from swelling and soften- 
ing. Unlike rubber, Okoprene sheaths retain their full me- 
chanical strength after such exposure. 


NOT ATTACKED BY CORROSIVE CHEMICALS — The Okoprene 
covering has excellent resistance to most acids, alkalies and 
other corrosive chemicals. 


Insulated with Okolite oil-base insulation and protected by a 
sheath of Okoprene, moisture-resisting Okolite-Okoprene 
cables (U. S. Patent 2,312,058) may be installed in ducts, 
buried directly in the earth or exposed to the elements without 
additional protection. Simple to handle, splice and terminate, 
they are available in all standard sizes and many colors for 
service up to 5000 volts. For further details, send for Bulletin 
OK-2009C. The Okonite Company, Passaic, New Jersey. 





SINGLE RIDGE ON 
OKOLITE - OKOPRENE 
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At the Benson Electric Company,” adds 
Mr. Mahan, who is manager and chief electri- 
cal engineer, “‘we have standardized on BUSS 
Super-Lag fuses for the past 714 years, using 
them exclusively on all wiring and motor 
installation jobs. 

‘We have found that BUSS Super-Lag links 
and the design of BUSS fuse cases can be de- 
pended upon to prevent needless shutdowns of 
heavy starting equipment such as welders and 
motors. It is doubly important in shipyards 
like the Globe Shipbuilding Company, that 
are rushing material for war, that outages be 
held to an absolute minimum. 

“This installation includes 10—400 ampere 

a feeder circuit switches. Off each is — 

—60 ampere circuit switches 

— BUSS Fuses serving electric welders. 

Don‘t Blow Needlessly x “From our past experience 

oy we are sure that the installing 

of BUSS Super-Lag fuses at 

> Globe Shipbuilding Company 

10 FEATURES The SUPER-LAG ~~) will eliminate many needless 

in the design of the us development in : production losses.” 

FUSE-CASE help P” the FUSE-LINK 
make it possible... completes the job. 


. img Pape Ed Si 
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You, too, can profit by standardizing on BUSS fuses 


Mr. Mahan’s experience that led him ito 
specify BUSS fuses at Globe Shipbuilding Com- 
pany is a typical reaction of men who have 
tried these fuszs. It is proof that shutdowns 
caused by needless blows can be prevented— 
and adequate protection can be provided in the 
same protective device. 


As for BUSS Super-Lag fuses—the experi- 
ence of thousands of plants throughout all 
industry has. proven time and again that by 
using them you can obtain trouble-free protec- 
tion at a lower overall cost than with any other 
renewable fuse. 


They require no maintenance or periodic 
inspection. They don’t open needlessly. If one 
opens, you know there is some fault that needs 
correction. 


Here is Why BUSS Super-Lag Fuses Greatly 
Reduce or Entirely Prevent Needless Blows 


The fuse case is designed to insure good con- 
tact on the link, even when the fuse is renewed 
by an inexperienced person—and it is so de- 


signed that vibration or heavy overloads or the 
constant heating and cooling of the fuse will 
not permit poor contact to develop. Thus, ex- 
cessive heat which causes fuses to blow when 
they should not is prevented. 

The fuse link used is the famous “‘BUSS 
SUPER-LAG.” It has lag-plates attached 
which give it a long time-lag so that unusually 
heavy starting currents or other harmless over- 
loads will not cause the fuse to blow. 


And Here is How to Solve the 
“Shutdown Problem” in Your Own Plant 


Pass the word along -that all purchase 
records dealing with circuit protective devices 
should be immediately changed to call for 
BUSS Super-Lag Renewable fuses. Then, as 
fuses are replaced or new installations made, 
your plant will automatically get the benefit 
of the carefree, trouble-proof protection that 
BUSS Super-Lag fuses give. 


BUSSMANN MFG. CO., University at 
Jefferson, St. Louis, Missouri, Division McGraw 
Electric Company. 





SES Sold. Through Wholesalers | 








Compensator 


A new current- 
regulating compensa- 
tor for resistance 
welding machines 
has been announced. 
It is specifically de- 
signed to facilitate 
consistent welds by 
holding the rms, or 
true heating value, 
of the weld current constant for any heat-control set- 
ting, without requiring continual manual adjustment. The 
compensator consists of an electronic control circuit which 
automatically retards or advances the firing point of the 
ignitron tubes used to control the welding current, thus 
holding the current constant regardless of line voltage 
changes or welding conditions. Compensator can be 
mounted on or near the welding machine. General Elec- 
tric Company, Schenectady, N. Y. 





G-E COMPENSATOR 


Fluorescent Luminaire 


A new exposed 
lamp type fluores- 
cent luminaire, 
called Lightron- 
ics, has been de- 





veloped to con- 
form with WPB 
weight limita- 


GUTH LUMINAIRE 


tions. It provides 
high intensity illumination for offices and drafting rooms in 
industrial plants. It has a full top housing which encloses 
and protects all accessories and wiring. The unit is 
equipped with a Masonite reflector, finished “300° White” 
which reflects over 75 percent of the light to the working 
plane. Designed for close-ceiling or suspended mountings, 
fixtures are installed as units, or end-to-end in continuous 
runs. The 48-in. long units can be had for use with either 
two, three or four 40 watt fluorescent lamps. It is avail- 
able with conventional ballast and starter-switches or with 
the new Quick-liter ballast which uses no starter switches. 
operates at lower voltages and at low temperatures. The 
Edwin F. Guth Company, 2615 Washington Ave., St. Louis 
3, Mo. 


Balancing Compound 


A new balancing compound R-943 is designed for the 
balancing of electric motor armatures. It is supplied in 
paste or soft putty form, so application can be made easily 
with the hands or with a knife. It will set in air at room 
temperature in about two hours to a condition such that it 
will not be affected by subsequent application of insulating 
varnishes. It does not attain its maximum hardness and 
mechanical strength unless it is subjected to a temperature 
of 135°C. It is also useful for certain types of filling opera- 
tions, such as coil margins and small interstices where 
adhesive qualities, a low coefficient of expansion and high 
mechanical strength are required. Standard color is buff 
but also may be furnished in black. The Sterling Varnish 
Company, 122 Ohio River Blvd., Haysville, Pa. 
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Wire Solder 


A new type of -fluxed wire solder, known as Fluxrite 
which contains flux in longitudinal grooves on the surface 
rather than in the conventional core, is available, Jt lique 
fies and flows onto the work before the solder melts ], 
addition to the prefluxing, the new solder also is said to 
guarantee an unbroken flow of flux. The flux supply j 
outside the wire and visible to the user so it-can be checked 
quickly and readily. It comes in the same diameters x 
regular cored solder. It is available in two compositions 
designated as red stripe and green stripe. National Lead 
Company, 111 Broadway, New York 6, N. Y. 










Rotary Limit Switch 


This 12. circuit, 
direct. connected ro- 
tary type limit 


switch, has 12 indi- 
vidual contact drums, 
each of which is 
separately adjustable 
by small increments. 
It can be used either 
as a continuously ro- 
tating or reversing PHILADELPHIA ROTARY LIMIT SWITCH 
switch and is suitable for operation in any position, The 
all molded construction provides easily accessible terminals, 
silver to silver wiping and self-cleaning double break con- 
tacts, needle bearing shaft suspension. Contacts are rated 
for 125 volts a.c. applications. It is recommended for serv- 
ice requiring a multi-contact limit switch having flexibility 
and ease of adjustment. Philadelphia Gear Works, Inc, 
Erie Ave. & G Streets, Philadelphia 34, Pa. 





Rectifiers 


A group of coppe! 
oxide _ rectifiers 
known as “Coprox’ 
has been announced 
Some of the features 
are gold contacts 0! 
copper oxide “pel- 
lets”,adaptable 
mountings, and prt 
soldered lead witt 
or other arrange 
ments to prevent 
overheating during 
assembly of equip 
ment using these re 
tifiers, BX-100, ! 
center tap, full-wavt 
rectifier is enclose’ 
in bakelite and 1 
tifies high frequett) 
current, operatilig Mt 





BRADLEY RECTIFIERS ere 
special circuits up to eight megacycles ; BX- r a 
double bridge rectifier; BX-22:5 a single hal + 4 
BX-22.2 a full wave and BX-22.4 a double half-wave. 9% 


. nN J, 
ley Laboratories, Inc., 82 Meadow Street, New Have 
Conn. 
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FLEXIBLE MOUNTINGS 


As individual units, ; 
mounted flush with ' The new line of Westinghouse Fluorescent Lumi- 


the ceiling. naires is available now for essential war applications. 
of copper 


alin oa These handsome fixtures provide high level, glareless 


Coprox’, For continuous strip lighting over a wide range of intensities. Their 
nounced applications, mount- 


aid Ga died: lle advanced design offers many practical advantages... 




















tacts on ceiling. easy installation . . . simple maintenance. . . built- 

5 = to-last construction. 

ind pre As individual units, For example, lamps can be replaced without remov- 

de —= ing glassware. Starters and ballasts are readily 

prevett accessible. All glass panels can be removed for cleaning 

during without the use of tools. 

Bond For continuous strip This new line of improved luminaires is available on 

100, # i aaa SN priority order now from 117 Westinghouse Electric 

oe Supply Company offices and Independent Westing- 

nd ret house Lighting Distributors. Get full details—ask 

el for B-3332. 

3 is? 

Bot ew ° g f . , 

S estinghouse “7 WitOME 
PLANTS IN 25 CITIES... OFFICES EVERYWHERE 

1 194 
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MAINTENANCE OF EQUIPMENT 
1 A 28-page booklet of pocket 


size entitled “Care and Mainte- 
nance of Electrical Equipment” and con- 
taining instructions for keeping switches, 
panelboards and switchboards in oper- 
ating condition. Square D Company 


INSULATORS AND FITTINGS 


A 12-page catalog featuring 

detailed specifications on Pinco 
pin type distribution insulators; high 
voltage pin types; suspension insula- 
tors; switch and bus insulators; guy 
strain insulators; tree insulators draw 
lead-dry type equipment bushings. Por- 
celain Insulator Corporation. 


CRANE TROUBLE SHOOTING 


A pocket size booklet’ en- 

titled ‘Trouble Shooting” on 
overhead traveling cranes, gives ques- 
tions and answers to permit a closer 
cooperation between the crane operator 
and the service or maintenance depart- 
ment. Harnischfeger Corporation. 


PANELBOARDS 


Bulletin PB2, consisting of 12 
pages, illustrates and describes 
tumbler switch and fuse type lighting 
panelboards and dead front distribution 
panelboards. Many photographs and 


Keep Up-to-Date on new developments 
through this FREE SERVICE eeese 


Electrical Contracting brings you the 
latest literature of leading manufac- 
turers without cost or obligation. 


wiring diagrams are shown. Kolton Elec- 
tric Manufacturing Co. 


TIME SWITCHES 
Bulletin No. TS-1 illustrates 


and describes this line of time 
switches with slow speed, self-starting, 
self-lubricating synchronous motor. The 
M. B. Austin Company 


INSULATING VARNISHES 
6 Bulletin 243 entitled ‘Sterling 


Speedairbonds”, contains de- 
scriptions of a group of air-drying, in- 
sulating varnishes, stripping compound, 
balancing compound, rust preventatives, 
commutator paints, identifiers, etc. The 
Sterling Varnish Company 


INSTRUMENT 
7 Bulletin No. 


Jaeger speed indicator for meas- 
uring locational and surface speeds of va- 
rious kinds of mechanical equipment. 


James G. Biddle Co. 


1750 describes the 


PUMPS AND WATER SYSTEMS 


A new consumer booklet, No. 
MS44, shows and describes this 
line of pumps and water systems for 


farm and home. The F. E. Myers & Bros. 
Company 
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ABRASION TESTER wi 
9 Bulletin GEA-4166 tells how 


test toughness of magnet-wire jn 
sulation with the repeated-scrape 
sion tester. General Electric 


SIGNAL SYSTEMS 
A new 16-page catalog entitled 


1 0 “Cannon Signal Systems for the 
Modern Hospital” illustrates and de 
scribes nurses call systems, doctors 
paging systems, registers, time recorder, 
special switches and lights. Cannon Elec 
tric Development Company. 


WIRED HOMES 


1 A new 64-page illustrated book 

entitled ‘‘Electrical Living in 
194X°" explains the need for better wir 
ing for better living in postwar homes 
and is for builders, contractors, archi- 
tects, engineers and _ allied interests 
Westinghouse Eleetric and Manufactur 
ing Co. 


BUSWAYS AND WIREWAYS 
1 Bulletin 6000, consisting of 36 


pages, gives description and ap- 


LEAL 


plication data on Saflex plug-in duct | Unysua 
Saflex feeder duct, Square-Duct and J the uit 
screw cover duct for electrical distribu: avd 
tion systems. Square D Company Lead 
V-BELTS AND SHEAVES Diffu 
1 Bulletin B6249, consisting of 44 J ohare 

pages, describes this complete | The tro 
line of fractional horsepower Texrop¢ § light tr 
V-Belts and sheaves. Allis-Chalmett | ofa 
Mfg. Co. Wat 


SELECTRON AND ELECTRO- 
MAGNETIC CHUCKS 


1 4 A four page bulletin illustrating 
and describing the new 
electro-magnetic chuck and the % 
tron, a current rectifying, demagn' 
and power varying unit. Conti 

Machines, Inc. 


CONNECTORS 


1] Catalog No. 6050, consisting 
64 pages, illustrates and wf 
scribes this line of indent type elect 
connectors for power plants, subs! 
industrial wiring, electrical eq 
grounding, welding, electronics, 


craft, ships and shipyards. Burndy Eng 


neering Co., Inc. 


GENERATOR PLANTS 


] A new 40-page engineerin oe 
ual containing essenti we 
tion on portable gas-electric 
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LENDER” Kvcocu ace BRINGS THE ADVANTAGES OF FUTURE LIGHTING “/oday 


Unysval beauty incorporated through skillful engineering with 
the ultimate in servicing and construction features, makes the 
new Officer... Model V-440, a fascinating addition to the 
leader line of fluorescent fixtures. 

Diffusion of natural lamp brightness is accomplished by use 
of hard wood high gloss louvre without sacrificing light output. 
The translucent side panels of rugged molded plastic allow 
. oo without glare, producing a soft illuminating 

ec 


Wafer thin, clean cut appearance insures trim and smart 


installations, improving the lighting facilities and enhancing 
the beauty of the establishment. 


LeaderV440 is designed for individual or continuous run 
mounting for either ceiling or pendant installation. Louvre, 
flush in unit is hinged on one side to permit servicing of unit. 
Tracks for surface mounting of fixture can be provided to 
facilitate installation. Brackets are fastened to unit and after 
fixture slides on the tracks, the automatic lock prevents fixture 
from sliding off track. No screws are necessary. 


TYPICAL V- oe 








For complete information and specifications write for Bulletin V88. 


LEADER ELECTRIC MANUFACTURING CORP. 


6127 BROADWAY, CHICAGO 40, ILLINOIS 





plants. It is Profusely 
photographs, drawings, diagr 
tables. Master Vibrator C 


SHEAVE 


1 7 Bulletin B6310 illus 


scribes the “M 
A sequence of 5 
ontrates the put on- 


for the “Magic Gri 


agic-G 






and illustrating the 
models of intercommunication 
available in this 


DRY TYPE TRANSFORMERS 


Pages, describes qd 
formers for indoor o 
Built in sizes from 5 
with either Class A or Class B 
tion. The Standard Tran 
pany 


FLUORESCENT ACCESSORIES 


Ty type 


sformer 


are illustrations 
fluorescent lampho 


ompany 


FLUORESCENT LIGHTING 
21 Bulletin No. 43-H features 


Z 


Check These Features 


I 
ONLY COLOVOLT OFFERS THEM TO YOU! sion. Martin-Gibson Co. 


. g g Y, Gg y = ES 
f ee RY BA 


naires which embodies all specified 
sign, construction and performance 


H A 48-page booklet entitled “The 

i known cold cathode lighting 22 Inside Story of Dry a 
eo. Guide for Students” gives the ri © 
the development and uses of dry bat 

ey eae ers teries. National Carbon Company, Inc. 


’ ; re | unaffected by shoc 
° H tion, steady an 
5. Constant illumina 


i ion. itative 
or eaten Ie free when used on capacita jour applications of ‘electronic 
. Lamps a trol. also illu 
, inductive reactor. . Healt hick: 
and in . burnouts practically elimina ed. a. a an 
7. Intermediate dvantageous in line lighting. sa 
8. Longer light source—ad) SIGNAL SYSTEM, CABLE A 
Reduces glare to a eeu WIRE DATA 
9. Low or high voltage operation: A 24-page loose-leaf booklet » 
24 signal system, cable and witt 


. 4 in 
data for engineers, estimators, be) 
and the electrical industry in gen 













If you would know the entire story of Cold Cathode 
Low Voltage Lighting—and what it means to the 


WELD INSPECTION CHART 
electrical wholesaler and the contractor, to the architect 


oe m A new arc welding inspection 
and designing engineer, as well as to the user, 2 ton designed so that om 
write today for a copy of our new booklet nei eal heaters png bay be a ye 
“Facts About Cold Cathode Low Voltage Lighting.” whether welds 


The Lincoln Electric Company. 
BALANCING EQUIPMENT 
DEG Bulletin 12-V_ features portable 


. ic’ 

alancing equipment for ; . 

ing steam turbines, electric romney A 
dro generators, fans and blowers, 


GENERAL LUMINESCENT CORPORATION 


638 S. Federal St., Chicago 5S, Hi. 
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19 Bulletin S-202, Consisting of |¢ '% 


A 12-page bulletin, poe 
23 describes the fundamentals an 
various applications of electronic con- 


Cannon Electric Development Compaty: > 
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Allis- 
Manufacturing Co. P 18-Chalmers 
INTER-COMMUNICATION SYSTEM 


1 8 An eight page catalog describing 


different 


Systems 


Mfg. Co. line. Talk-A-Phone 


trang. 


r outdoor service, 
watts to 1,000 kya, 


insula. 


Com. 


20 Pig 16-page catalog on all 


uorescent accessories, with 
data on the Watch Dog starters, There 
and descriptions of 


Iders, starters, ballast 
and other accessories. General Electric 
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6000 Series fluorescent lumi- 
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tures of the Utilities Research Commis- 





applications of electronic control. Ger- 














Miteh 
fe 
Mitche 
vide 57 
hexible 
work 
« M IT 
blang 
“yy R 
rooms, 

































































rated with 
srams and 
pany 


educing for WAR © OM 


tes and de. 
iP’ sheave, 
aphs dem- 
Operation 
s-Chalmers 


YSTEM 


describing 

different 
N systems 
k-A-Phone 


‘ing of 16 
ype trans- 
or service, 
1,000 kya, 

insula- 
ner Com- 


ES 


pg on all 
ries, with 
srs. There 
ptions of 
rs, ballast 
| Electric 


tures the 
nt lumi- 
cified de- 
ance fea- 
Commis- 


ted “The 
tteries: A 
story of 


any; Ine. 


EA-4126, 
itals and 
nic con 
practi 
rol. Gen: 


he facilities of the Mitchell organization... 

the skill and energy of Mitchell men and women 

... today are devoted primarily to the production 

of gas-engine generator sets ... for use in the U.S. 

D Signal Corps and the Armed Forces of our Allies. 

These generator sets are used on every battle front 

my —in scout cars, anti-aircraft artillery, and other 

wiremet military equipment—to provide the power 

inpar. necessary for vital radio communications. They 
Mitchell Lighting Fixtures can be operated by combat soldiers as easily as by 

ici for War Industry highly trained radio personnel. Naturally, they 

pea Mitchell Fluorescent Fixtures pro- must be thoroughly dependable. 

ly vo vide simpler, more efficient, more 
Hesible lighting, at low cost, for 

an areas in war industries. 

iil West GHELITE” fixtures for 

rar nt ighting. MITCHELL 


ors, by] URC” for office and drafting 
By motor rooms, 
















MITCHELL Manufacturing Company 
2525 Clybourn Avenue, Chicago 14, Illinois: 
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NATIONAL ELECTRIC 










































































Vibroscope, Inc. 






generators, gears and couplings a 
chine parts in the shop or ns ae en 





ELECTRIC TOOLS 


drivers and nut setters. 
Pneumatic Tool Company 


SUBSTATIONS 


Mfg. Co. 


MOTORS AND CONTROL 
2 Bulletin GEA-4139 





INSULATING MATERIAL 






BATTERY CONNECTORS 






¢and_ describing a.c. 


mutator Dresser, Co. 


SOLDERING CHART 


silver soldering—a key to 


pany 


POWER CENTERS 


illustrates and descri 


cation of indoor and out 





Manufacturing Company 





2 Catalog 91, consisting of 3% 
pages, is also a reference manual 
It illustrates and describes screwdriver 
bits, socket wrenches and sock me 
auxiliary attachments and ad 
use with pneumatic and elec 











28 “Packaging Pays Of" th 

title of a new bulletin, No. B6285 
describing standardized load center 
substations of 100 to 2000 kva capacity 
for meeting the power supply needs of 
all types of industries. Allis-Chalmern 









and describes low-speed syn 
chronous motors and control for com 
pressor drive. It lists the important con 
struction features and discusses the syn 
chronization, field removal and motor 
protection. General Electric Company ~ 











3 A 42-page Guide book on elec- 

trical insulating materials giving 
descriptions on insulating papers, asbes- 
tos sleeving and tape, cotton tapes, flex- 
ible varnished tubings, varnished cambric 
and tape, mica, transformer compounds, 
storage battery seals, compounds, etc. 


Mitchell-Rand Insulation Co., Inc. 





3 A 24-page bulletin on this line of 

battery connectors for aircraft, 
engines and general industrial uses. Can- 
non Electric Development Company 


MACHINE TOOL ACCESSORIES 
32 A 12-page bulletin illustrating 


chuck, triple-duty live centers, 
demagnetizer, electric tachometer, 58 
ancing ways, variable speed transmis 
sion and electric cleaners. Ideal Com- 
















33 A reference chart 
interested in welding, brazing oF 


best flux to use in connection with reed 
metal-joining jobs. Krembs and Com 









34 A 25-page booklet (B-3224) 


centers for quick installation 
plants, shipyards, hospitals, etc. 


tains a guide to the selection an¢ § 
‘ door transformer 


installations. Westinghouse Electric 
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Tran Dry Type Transformers are out of 
the way. Light, compact and smoothly 
contoured, they may be tucked into 
tilars or mounted overhead on I beams if necessary. They 
we made in a wide variety of ratings, and where ambient 
"operating conditions require, Class B insulation may be 


Specified, 


You are looking for more than the usual advantages* 





TRAN: SFORMERS 


from transformers at load centers, you have an additional 


reason for investigating AmerTran Dry Type Transformers. 
These units are used for insulating circuits, balancing 
loads, boosting line voltages, and in many other special 
applications. Complete information covering standard 
and special AmerTran Dry Type Transformers for indoor 
and outdoor location will be sent. upon request. 


AMERICAN TRANSFORMER COMPANY 


178 Emmet Street, Newark 5, New Jersey 


* Saving copper, reducing line losses, obtaining improved voltage regulation or added load flexibility. 
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=A THAT LASTS. 


When the installation or replacement job 
calls for speed as is always the case 
in war production plants the answer is 
Latrobe Products. Other reasons for 
Latrobe preference for all industrial, com- 
mercial and residential uses are depend- 
able quality, high performance and last- 
ing service. 






NO. 280 NOZZLE 


Shown here in No. 200 
cover plate, 10 Amp. 250 
volt Receptacle in Brass 
Housing, mounted on !/,"' 
brass pipe extension 3" 













long. 






NO. 252 FLOOR BOX 


Height to top of cover plate 3!/2 in. Box 
bodies 3" high. Can be quickly installed. 





NO. 100 FLOOR BOX 
with No. 206 Nozzle 
Fine parts, least amount 
of labor to install; great- 
er wire space inside the 


box body. 










BX CABLE 
STAPLES 


A small item with a 
big reputation. 
Packed in cartons, 
kegs and barrels. 







“BULL DOG" 
INSULATOR SUPPORTS 
Malleable iron of high 
tensile strength for fas- 





BULL DOG PIPE 
OR CONDUIT HANGER 


A sturdy sure-grip hanger 


































tening porcelain and Write for of high quality that does 
glass insulators to ex- Catalog a thorough job economi- 
posed steel framework. cally. 









FULLMAN 


MANUFACTURING CO. 
LATROBE, PA. 


ECO- 
NOMICAL 


EASILY 
INSTALLED 
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TRANSFORMERS 
A 32-page catalog, Bulletin No, 


35 117 on current and Potential 
transformers. Many illustrations of the 
various types, together with drawin 
and mechanical data are shown, R E 
Uptegraff Manufacturing Co, sy 


INSTRUMENTS 


Nine loose-leaf bulletins, GEc. 
36 3750-3758 illustrate and describe 


the 2!4-inch d.c. and r.f. ammeters and 
voltmeters of the new internal-pivot de. 
sign for both aircraft and radio. Gen. 
eral Electric Co. 


TUBING 


A new illustrated catalog describ. 
37 ing fibronized extruded plastic 
tubing. Included are a number of pro. 
duct data sheets describing characteris. 
tics and applications of different types of 
tubings. Irvington Varnish & Insulator 
Company. 


| INFRA-RED 


A new booklet entitled “Good 

Things Often Come in Small 
Packages!" It illustrates and describes 
many infra-red installations in industrial 
plants of 25 k.w.’s and less. The Fos- 
toria Pressed Stee] Corporation. 


CONTROL EQUIPMENT 
39 A 48-page catalog describing and 


illustrating enclosed safety 
switches, service entrance _ switches, 
multi-breaker service and load centers, 
motor control, open knife switches, sol- 
derless connectors and fuse _ holders, 


panelboards, and enclosed bus bar dis- 


The Trumbull Elec- 


tribution systems. 
tric Mfg. Co. 


T. L. ROSENBERG, president, Northern 
California Chapter, NECA, with W. |. 
Varley, western field representative, 
NECA, at the new San Francisco ? 6e 
Western Merchandise Mart. 


Electrical Contracting, April 1944 








fr ( 


C0 
ig 


de 


20 
Elec 












Badallorses Going Strong 
Fapmedily, QUIETED! 















J GEG. 
lescribe 
ers and 
vot de- 
Gen- 
lescrib- 
plastic 
of pro- 
acteris- 
ypes of 
sulator 
“Good 
= 

justia Titeflex radio shielded 

e Fos- harness No. C26980 

for Wright Cyclone 

Engines which power 

agg vs ‘ Flying Fortresses. 

ioe OP — » ea Sleeves are Natvac ex 

i, ; { ; truded vinylite tubing, 

and identification 

ng and markers are Natvar. 

fety 
ritches, 


1s, s0l- Teter harnesses physically protect high tension ignition systems 
ar dis- from magneto to plugs and, at the same time, shield vital lines of 
communication from the principal source of interference —the 


ignition system itself. 
’ @ Varnished cambric—straight cut and bias 


A tremendous job, when you stop to consider that these Titeflex har- © Varnished cable tape 
® Varnished canvas 


hesses perform in a wind stream of over 300 mph — with or without 
®@ Varnished duck 


rain and ice, but always subject to vibration. And at temperatures OC RD: 


ranging from 50°F. below zero up to 300°F. at the spark plug end! © Varnished Fiberglas cloth 


@ Varnished papers 
We are proud of the fact that Natvar extruded vinylite tubings 


® Varnished tubings and sleeving 


and identification markers are contributing to this performance. ‘© Varnished identification markers 

: @ Lacquered tubings and sleevings 
What about your requirements ? Write, wire, or phone us for © © Extruded Vinylite tubing 
deliveries either from nearby wholesaler’s stock, or from our own. @ Extruded Vinylite identification markers 







Write for bulletins 


NAL VARNISHED PRODUCTS 





hern 

r | TELEPHONE CABLE ADDRESS 

rh RAHWAY 7-2171 NATVAR: RAHWAY, N. J. ' 4-NVP-3 
205 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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With all the per- 
formance—tested 
features of the 
Size 0 and Size 1 
Colt Starters 


SIZE 2 H.P. RATINGS 
Volts | Single Phase | Polyphase 
110 3 7’ 
220 TY 15 Available with Local, Remote 
440-600 10 25 or Transfer Switch Control. 
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Tue value of a motor starter to you is decided by how it measures up 
on three basic requirements; performance, life and ease of maintenance. 
Recognizing these requirements Colt engineers have built into this new Size 2 
Starter the superior features which have won such general acceptance for the 
Size 0 and Size 1 Starters. 










Features such as these: Vertically Acting Magnet that prevents acci- 
dental closing by vibration or shock; Ball Bearing Operating Mechanism 
that slides frictionlessly and assures smooth, dependable action; Pure Silver 
Contacts that minimize contact burning and replacements; Simple, Easily- 
Accessible Construction that permits replacements and maintenance work 
without even removing the mechanism from the case. | 


All of these and other equally desirable features add up to smooth, trouble- 
free performance, long life, and simple, easy maintenance. Before deciding 
upon new motor starters look over the performance-tested features of these 
new Colt Starters. 











NOTE THESE FEATURES 





G 
ys gg AniN onet . guides contacts frictionlessly ‘ SA \3 ERS . .. as Sizes 0 and 1—plus additional 
5 ype? into correct alignment. Verticle + pKe pp per larger heaters. This standardiza- 
gysrt magnet cannot close accidentally. overt© tion reduces to a minimum the num- 
ber of spare heaters required. 
atc? yep °°: any contact, stationary or mov- 
Y mo able, can be removed for inspection yer NS... minimize contact burning and 
ys I by merely looseni g SH putt 
or replacement by merely loosening yp cl pu _ replacements. 
one screw. cont Be a 
sth rane 
A colt ie nn ae EES ot 10 psi nt IN... entire unit is mounted on a steel 
yah ance? iin tag pA ND M ‘. plate. Plenty of wiring space. Pres- 
yout Cc wie to merely loosen two pl : iguaig eetee cotienienede: 
screws and remove two parts. 
oR 
tte HAND gset - -- to meet requirements of the in- 
omatic stallation or the operator, by simple 
wr quarter turn of handy plungers. 








COLT’S PATENT FIRE ARMS MFG. CO., ELECTRICAL DIVISION, HARTFORD, CONN. 


BRANCH OFFICES: Boston, New York, Philadelphia, Pittsburgh, Cleveland, Chicago 
PACIFIC COAST REPRESENTATIVE: The Frank H. Bran Co., Los Angeles, San Francisco 
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AA-3 RATING FOR 
REPAIR SHOPS 


Repair shops may use the AA-3 pre- 
ference rating assigned them by Con- 
trolled Materials Plan Regulation 9-A to 
obtain fractional horsepower motors from 
dealers, wholesalers or motors agencies, 
according to the War Production Board. 

The AA-3 rating of CMP regulation 
9-A was assigned on November 25, 1943, 
to electricians, plumbers, motor rewind- 
ers, electrical contractors, carpenters, 
blacksmith shops and farm machinery, 
radio, refrigeration, boiler, automotive, 
upholstery and bicycle repair shops to 
enable them to obtain more readily parts 
and materials for their operation, WPB 
explained. 

Any dealer, wholesaler, or motor agency 
having fractional horsepower motors for 
sale is required to honor the AA-3 rating 
from repair shops if the motors in stock 
are not needed to fill orders bearing bet- 
ter preference ratings. However, the 
buyer must be willing to meet the seller’s 
regularly established prices and terms of 
sale or payment. 


If THE MEWS 





Any seller who fails or refuses to ac- 
cept an order bearing a preference rat- 
ing may be required, upon written request 
of the person placing the order, to give 
his reasons in writing for such failure 
or refusal. 

Since the demand for fractional horse- 
power motors for combat services is un- 
usually large, it is necessary to restrict 
their sale to essential purposes. For 
this reason, only those fractional horse- 
power motors needed to replace broken- 
down motors may be sold without a rat- 
ing, and these replaced motors must be 
taken in exchange to be repaired where 
prarticable and to be resold under similar 
conditions. Motors for any other purpose 
may be sold only on orders bearing a 
preference rating. 

An old motor cannot be demanded by 
a dealer, wholesaler or motor agency for 
a new motor as part of the purchase price 
on an order bearing the AA-3 rating, it 
was pointed out. 

Emphasis was placed on the repair of 
broken-down motors as quickly as pos- 
sible because of the shortage of new 
motors for servicing refrigerators, oil 





















"Please, Miss Martin, we have to follow the blueprints and can't go putting the light fixtures 
where we think they'll look cute!" 
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burners and stokers, washing machina 
water systems, etc., whose operation 
WPB said, is important in maintaining 
civilian economy and morale. 

Repair shops that are not equipped to 
rewind or repair motors may have this 
work done at motor repair stations in th 
local areas or by manufacturers who haye 
established repair stations and replace. 
ment centers at centrally located points 
or they may exchange broken-dow 
motors for new ones at the manufactyr. 
ers’ stations. Some manufacturers wil 
repair or exchange motors other than 
their own make at their repair and te 
placement centers. However, repair shop 
operators should ascertain from the many- 
facturers’ local agency or factory that 
motors can be exchanged or repaired 
before they are sent to the repair station, 

The motor repair situation has im- 
proved in the last few months, so all 
sources of repairs should be rechecked, 
if necessary, for possible improved 
service 

Every wholesaler, motor dealer or 
agency interested in having a small sup- 
ply of fractional horsepower motors for 
resale to repair shops on rated orders 
is urged by WPB to file immediately 
a Form WPB-547 (formerly PD-IX) 
application. Although in the past it took 
five or six months for these orders to be 
filled, it is hoped, WPB said, that som 
this condition will improve and deliveries 
will be made sooner. 

































ORDER L-212 
AMENDED 


The War Production Board has tt 
moved restrictions on the use of metals i 
industrial type incandescent lighting f- 
tures, and metal restrictions on rr 
dential types of incandescent lighting fx 
tures were relaxed. 

These changes are made by Orde 
L-212 as amended, which is a complet 
revision of the order originally issued # 
March, 1943. The order covers the three 
types of fixtures known as industn 
utility, and residential. 

Industrial fixtures are designed for 
in machine shops, warehouses, powe! 
plants, docks and other manufacturing 
storage, or transportation areas. 
fixtures are designed for use offices 
hospitals and stores, for stage and 
lighting, exit signs, and similar purpos 
Residential fixtures are those 
illumination in homes. ‘ 

Under the terms of the order | 
amended, the sale of industrial 
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-{ in SHEET METAL FABRICATION 


mall sup- 
otors for 


ee Kirk & Blum is well known throughout the absolute fidelity. And modern expanded facilt- 


bei electrical industry for expert design, accurate ties, plus skilled workmen trained in the use of 
toh Workmanship, and perfection of detail in sheet specially built equipment, enable us to produce 
hat soot ; ' 

deliveris Metal equipment made to meet special require- your work faster and more economically. 


ments, 
For sheet steel fabrication made the way you 


6 years of intensive experience gives us the want it, when you want it, at lower cost—you 
‘know how” to fabricate your Switch Gear can always rely on Kirk & Blum. 
Housings, Cubicles, Control Desks, Busway In- 


Send your blue prints for prompt quotation to 
has rt i Stument Panels, etc. the way you want them. y P pr pape” 


The Kirk & Blum Manufacturing Co., 2855 


metals it 
pag? Out engineers interpret your blue prints with Spring Grove Ave., Cincinnati, Ohio. 
ating fix: 
y _ ACCURATE SHEET METAL FABRICATION - - CAPACITY. 3" AND LIGHTER 
comple : 
ne i ' 
the thre Za , 
ndustrial, => 7 
wk 
= : “SKU 0 ALUM . 


—* Jt ‘ g* AN ORGANIZATION OF ENGINEERS AND MECHANICS 
2 offices 





SANUFAG TURING DEPARTMENT PLANT EQUIPMENT DEPARTMENT 
cae SHEET METAL PRODUCTS FABRICATING DEPARTMENT  puyst AND FUME CONTROL SYSTEMS 
TINE BASES, PANS & GUARDS SHEET STEEL AND LIGHT PLATE WORK COOLING SYSTEMS FOR GLASS PLANTS 
ONS ELECTRICAL ENCLOSURES STAINLESS AND ALUMINUM FABRICATION VENTILATING _ AND AIR CONDITIONING 

AND BODY STAMPINGS INDUSTRIAL DRYING AND BAKING OVENS 
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fixtures is limited to purchase orders bear- 
ing preference ratings of AA-5 or better. 
For both types, however, purchase orders 
with lower ratings assigned prior to 
March 15 may be filled. 

For utility fixtures, restrictions on the 
diameters of the canopy and globe holder 
have been removed. Certain types of 
utility fixtures may be manufactured only 
on specific WPB authorization, for which 
application is filed in Washington. 

Metal restrictions on residential type 
fixtures have been eased to the extent 
that 12 ounces of metal may now be used 
for a ceiling type fixture and an additional 
8 ounces of metal may be used for the 
chain or stem of a suspended type fixture. 
The previous order prohibited use of more 
than 6 ounces of ferrous metal. As in the 
original order, there are no restrictions on 
sales. 

Despite relaxations on the use of metal, 
other WPB orders restricting the use of 
materials in incandescent lighting fixtures 
and parts must be fully complied with, 
as for example, M-1-i (aluminum), M-9-c 
(copper), and M-126 (iron and steel). 

L-212 as amended reflects easing of 
the materials situation. Relaxation of 
restrictions will result in the production 
of better fixtures, WPB said. 


PROCEDURE FOR CONSTRUCTION 
AUTHORIZATION SIMPLIFIED 


The procedure for obtaining authoriza- 
tion to begin construction of hotels, 
apartment buildings and office and loft 
buildings has been revised as a result of 
the general simplification of the proce- 
dure for acquiring authorization for all 


agricultural, commercial and industrial 
construction which became _ effective 


February 15, 1944, the War Production 
Board has announced. 
The new procedure is quite different 


from the former method«where as appli- 
cant in addition sto being required to 
justify the need for his project, had to 
list all materials to complete the job. 
Under the new procedure, an applicant 
still must justify the essentiality of his 
project and list certain scarce items of 
equipment and material, but is not re- 
quired to enumerate specifically all con- 
struction materials needed. 

Materials control is obtained under the 
revised procedure by the use of “Con- 
struction Limitations”, a guide which is 
included in the instructions to Form 
WPB-617. It indicates-in advance to the 
applicant the current prohibitions and re- 
strictions on the use of critical materials. 
The applicant checks his own list of 
materials required for his project with 
the “Construction Limitations.” 


AA-5 RATING FOR 
INDUSTRIAL EQUIPMENT 


A new minimum preference rating of 
AA-5 or better, designed to curtail dis- 
tribution, has been established for 22 
classes of industrial equipment, the War 


Production Board has announced. Prev- 
ious ‘requirement had been A-l-c or 
better. 


Some of the classes of industrial equip- 
ment affected by the change in rating 
requirements, now covered by this amend- 
ment to Limitation Order L-123, include 
air filters, arc welding machines, flexible 
metallic hose, tubing and fittings, certain 
types of industrial ovens and wire work- 
ing machinery, none of which was previ- 
ously under this order. 

The amended order (L-123) no longer 
applies to conveying machinery and 
mechanical power transmission equip- 
ment, which are covered by Limitation 
Order L-193; portable (platform type) 
elevators and steel platforms, covered by 








DIRECTORS AND OFFICERS of the reorganized Northern California Chapter, 
N.E.C.A., at its new headquarters in the Western Merchandise Mart, San Francisco. 


At the rear seated is W. 


J. Varley, Western field representative, 


N.E.C.A., 


T. L. Rosenberg, Oakland, president of the chapter and T. M. Robinson, Fresno. 

Seated front row J. D. O’Connor, Sacramento, George Abbett, San Francisco, Roy 

Butcher, W. T. Drury, Bakersfield, Edward Pierce, Vallejo, and Seth Cohn, San Mateo. 

Grover Grider, Stockton, left early, Wesley Evans, Salinas and Harry Eklund, San! 
Rafael were absent. 
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MOTOR PROBLEMS was an ge 
session topic discussed by Everet Bacy; 
(left) Westinghouse Electric Service 
Shop, St. Louis and Clarence Klasner, 
assistant chief electrician at Laclede Steel 
Co., Alton, Ill., at a recent meeting of 
the Industrial Division of the St. Louis 
Electrical Board of Trade. 


















Limitation Order L-287; safety switches 
and knife switches, covered by Limitation 
Order L-315; or circuit breakers, covered 
by Limitation Order L-300. 
Deliveries of new equipment covered 
by the amended order cannot be made by 















manufacturers, distributors, dealers of 
other persons except to fill orders ratel tw 
AA-5: or better. The restriction als 20 
applies to deliveries from one department . 





of an organization to another when th 
equipment becomes a component for it 
corporation into other machinery the 
organization may produce, or for insta 
lation and operation by such organize 
tion. 

The restriction does not apply, hov- 
ever, when one department or branch 0! 
a company delivers equipment to anotle 
branch for eventual resale and for whi! 
a preference rating will be required. Such 
inter-departmental delivery would m 
constitute a transfer or change of ownt 
ship, but merely a physical change ¢ 
position for the purpose of facilitating 
warehousing or delivery to event 
users. 

Exceptions to the restrictions aft al 



































lowed for various cases where delivent reat 
are made in accordance with other ret Mo. 
lations, or for certain specified trams 
tions, such as: Corr 
Repair parts: Delivery of ens Size 
any item (but no complete item ma 
considered as a repair part and deliver 
under this exemption, even thougt ' 
could be used as a component patt ? : 
another item or of machinery not cove | 
by this order). Se, 
Specific authorizations: Delve 
specifically authorized or directed \ 














WPB. 

The replacement of a fractional hort 
power electric motor or generator 
is traded in when repair is 0 : 












Electrical Contracting, April 19h 






the Model 610-B 


MEG-O-METER 


A New, 
Battery-operated 


INSULATION 
TESTER!! 


Instantaneously measures the 
exact leakage of all insulation 
from zero up to 


200 MEGOHMS 


At a Test Potential of 





























| an after 
Ba 500 VOLTS D. C. 
f vie 
y ed Supplied by built-in battery 
clede Stee i 
se and vibrator power supply. 
Ai Low THE MODEL 610-8 IS IDEAL FOR EITHER 3 RANGES: 
BENCH OR FIELD WORK. OPERATES ON 
2 SELF-CONTAINED BATTERIES. NO EX- 0 — 20,000 OHMS. 

TERNAL SOURCE OF CURRENT IS RE- 0—2 MEGOHMS. 

gieven pines 0 — 200 MEGOHMS. 









- Limitation 
rs, covered 






nt covered 
be made by 


Be. The MODEL 610-B has been designed to function with a high 
ADDED FEATURE: degree of accuracy both as a resistance measuring instrument and 


as an insulation tester. In addition to the 0 to 200 Megohm Range which is used for insulation testing, 































dealers or 
rders ral two additional lower resistance ranges are provided. The two lower Resistance Ranges are 0 to 
ae 20,000 Ohms and 0 to 2 Megohms. Thus the MODEL 610-B may be used to accurately measure all 
- when te fesistances from 0 to 200 Megohms. 
nt for it- ofe ° 
in i: Specifications 
or instal 
- organi: _. The 500 VOLT POTENTIAL is made instantly available 
24 NO HAND CRANKING by simply throwing a front panel toggle switch. 
pply, bo 
branch | All calibrations printed in large easy-to-read type enabling exact 
“= DIRECT READING— determination of leakages from 0 to 200 Megohms. In addition, 
ired, Sutff the Megohm scale is also sub-divided into BAD (0 to | Megohm) DOUBTFUL (I to 3 Megohms) 
— _ (3 to 200 Megohms) sections. The BAD Section which indicates the danger point is printed in 
0 Bm red, 
change @ 
gee *The instrument is housed in a heavy-duty Oak portable cabinet. 
ae "Meter movement—a 4!/,"" 0 to 200 Microampere sensitive meter guarantees extremely accurate 
‘deine "dings on all ranges. ; 
ther regi: 
i Model 610-B comes housed in a beautiful, hand-rubbed Oak cabinet 

‘ss complete with cover, self-contained batteries, test leads and instructions. S$ 5 Oo 
ae Ses 91/." x 8I/."_x 6". Shipping weight, 16 pounds. Price 
| deliver! 
tho 2. ae’ We also make the Model 610-E Meg-O-Meter which operates on 110 
a ‘je volt 60 Cycle A.C. The Model 610-E is especially recommended for 





production testing where product must meet specified insulation requirements. Model 610-E 
provides exactly same services as the Model 610-B except that it operates on 110g 52 50 
Volt A.C. current instead of batteries. Price of Model 610-E complete is 


SUPERIOR INSTRUMENTS CO.., Dept. E. c., 227 Fulton St., New York 7, N. Y. 
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YOU CAN’T BEAT 


SURFOLETS... 


For a smarter-looking, better job 
of surface wiring. Save time and 
material in installation. One 
standard base under all devices. 


PORCELAIN OUTLET BOXES... 


For non-metallic systems. Low cost, 
superior safety, plus long life. Corrosion- 
proof, rust-proof, fire-proof, short-proof, 
shock-proof. 


%* LOWEST COST 

* GREATEST SAFETY 

* SIMPLEST INSTALLATION 
+* LONGEST LIFE 

* UTMOST RELIABILITY 


Porcelain Protected Wiring meets all require- 
ments of directives calling for non-metallic 
wiring and non-metallic wiring materials. 


PORCELAIN PRODUCTS, Inc. 


FINDLAY, OHIO 


a fractional horsepower electric Motor o¢ 
generator is delivered to a householder ¢y 
other user solely for replacement Of a 
used one that needs repair and the selle 
in accordance with his regular busins 
practice, takes the broken down or defer. 
tive motor or generator in trade and re. 
pairs it or delivers it to another person 
who will repair it (whenever 
practicable) so that it will be resold ga 
similar conditions (or scraps it prom 
when repair is impracticable), ae 
No repairman or other person mayan 
liver such an item unless he either, 
plies with the foregoing condition 
receives an AA-5 or better ratin 
the delivery from his customer, 
though he has obtained the items 4 





a regulation or order that assigns q 
ing for repair or maintenance puppy 
such as the following: CMP Regula 
5, 5A, or 9A, or Orders L-79, Pig 
P-148. 2 
This exemption permits a dealer ay 
having repair facilities to deliver gy 
traded-in motor or generator, if hw 
repairable, to the manufacturer or some 
other supplier who will repair it or fae 
it repaired within a reasonable time 
get one in exchange without an AA 
better rating. The manufacturer or oie 
supplier who is asked to deliver a fey 
item to a dealer in exchange for a iiel 
one is responsible for determining ite 
traded-in item is repairable. =) 


HOUSING UTILITIES 
STANDARDS SIMPLIFIED 
The Office of War Utilities has 


vised and simplified its Housing Ut 
Standards to allow for greater ab 


tion of excess utility inventory and allow : 


ing some small increase in the amoum 
and kinds of allowable material. 

The new standards, which supersede 
those issued August 25, 1942, remove 
restrictions on the types of conductor 
which may be used and allow the use 0 
parkway cable. Street lights may b 
spaced on an average of one for each 
500 feet rather than one for each 1,000 
feet as provided in the earlier standards 

The new standards do not replace those 
contained in Schedule I of order U-l+, 
but are applicable only to those construc: 
tion or remodelling jobs for which a 
L-41 authorization is required. 


P.A. EQUIPMENT AVAILABLE 1? 
ADDITIONAL INDUSTRIAL PLANTS 


Public address system sound equip 
ment will be made available to a limited 
number of industrial plants engaged 
essential war work, the War Production 
Board has announced. 

The industrial sound systems have 4 
wider use than merely providing must 
as a stimulus to workers during fatigit 
periods. They are also used to page per 
sonnel in a plant, to distribute bulletin 


: ‘ to 
board”; information to workers, and 


*give emergency -warnings. 
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Effective... Efficient... Attractive! 


LEASING to look at, “tops” to see 
by, and built for service ... that’s 
he ADMIRAL! It is a natural for light- 
tg the essential office or drafting 
tom. Tell your customers! 
Made largely from wood, the AD- 
conserves war material and 
neeis WPB limitations on use of 
neal, At the same time, it provides 
tliicient, high intensity, diffused fluo- 
feecent light to help handle wartime 
Paper work faster, with less eyestrain. 
|The ADMIRAL puts 90% of its light 


be on desk tops or boards and al- 


lows the rest to go upward to avoid 
ceiling contrasts. This makes it espe- 
cially effective for work that involves 
critical seeing or for relighting older 
office space which has poor ceilings. 
Walnut finish outside, white enamel 
inside. Comes in 2, 3 and 4-lamp units. 
Write us for details that will help you 
serve your customers. 


HELP PREVENT 
INDUSTRIAL ACCI- 
DENTS ... GUARD 
MOVING PARTS... 
HAVE GOOD LIGHT 
. . + BE ALERT. 


Note the demountable fea- 
ture of the Admiral’s frame 
and reflector. This makes it 
easy to clean, or re-paint to 
fit new office decorative 
schemes. 

Wakefield also offers sev- . 
eral other fluorescent units 
for office lighting. We'll be 
glad to send details on re- 
quest. : 


“FW. Wake 


ield BRASS COMPANY 


he SPOT LIGHTING FOR WAR PRODUCTION... FOR PEACETIME FUTURE 
VERMILION, OHIO 
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FAN PARTS! 


* ‘ 


*NOW IS THE TIME TO”~ 
OVERHAUL YOUR FANS 


Fan Parts in Stock for 





DELCO GRAYBAR 
DIEHL HUNTER 
EMERSON ROBBINS & MYERS 


GENERAL ELECTRIC WESTINGHOUSE 


* No Priorities Required * 
READING ELECTRIC COMPANY, INC. 


Parts Distributors for the Manufacturer 
200 William St. New York 8, N. Y. 


* Barclay 7-6616 * 
































A Complete Line of 


BAKELITE 
OUTLET BOXES and COVERS 


THAT MEET THE NATIONAL ELECTRICAL CODE AND APPROVED BY 
FEDERAL HOUSING ADMINISTRATION 


BOXES FURNISHED WITH OR WITHOUT CLAMPS 


eG? ¢ ¢ 


No. 3050 No. 4050 No. 5050 No. 6050 No. 7050 


©0G0000% 


Nos. Nos. Nos. Nos. No. Nos. Nos. 
3051 & 4051 3062 & 4052 3063 & 4053 3064 & 4054 4055 3057 & 40657 3056 & 4056 


SAFE © ECONOMICAL @ DURABLE @ NEAT 


The sizes and design, except for clamps and wire knockouts, same as 
standard metal outlet boxes. They take standard type of fixture studs. Two 
clamps supplied with each box. The wire clamps hold against 125 Ibs. 
pull. When used with fixture studs they withstand over 400 lbs. pull on stud. 


These Bakelite Outlet Boxes have side knockouts and clamps to take 
14-2, 14-3, and 12-2 non-metallic sheathed cable, and 14-2, 14-3, 12-2 and 
12-3 CNX Type Cable and one ¥% in. Bottom Knockout. 


These covers are sufficiently thick to obviate breakage in installation or use. 
Standard color Black. 


UNION INSULATING COMPANY, INC. 


FACTORY: SALES OFFICE: 
PARKERSBURG, W. VA. 27 PARK PLACE, N. Y. C. 






































An applicant seeking industrial 
equipment must file Form WPB47 th 
Radio and Radar Division said. Wjiy 
will control the number of installations 
under Limitation Order L-4], siren 
construction. Production of industri 
sound equipment units will be authori 
only by such firms as have facilities and 
manpower to produce them without inter. 
fering with other war production, 


COMING MEETINGS 


National Industrial Service Associa 
Inc.—Annual Conference, Netherlant 
Pe Hotel, Cincinnati, Ohio, April 


National Electrical Contractor Asssocis- 
tion—General Meeting, Jefferson Hotel, 
St. Louis, Mo., April 15-16, 


National Electrical Wholesale 4 
tion—Second Annual War Conterers 
Stevens Hotel, Chicago, IIL. April 19.1) 


National Electrical Manufacturers Ass’ 
—Spring Meeting, Palmer Houn.| Che 
cago, Ill, April 24-27. 

National Fire Protection Ass'n—Anny) 
Meeting, Benjamin Franklin Hote 
Philadelphia, Pa., May 8-11. 

American Institute of Electrical Eng. 
neers—Summer Technical Meeting, Je. 
ferson Hotel, St. Louis, Mo., June 26-3), 

National Electrical Manufacturers Ass 
ciation—Annual Meeting, Waldorf-ds. 
ky Hotel, New York, N. Y., Octobe 















AMENDMENT NO. 6 TO WIRE, 
CABLE, AND CABLE ACCESSORIES 


Sales of services that contribute ty 
the fabrication or insulation of wir, 
cable and cable accessories will be priced 
according to provisions of the regu 
tion establishing prices for the finish 
wire and cable products, the Office 0 
Price Administration announced it 
Amendment No. 6 to Revised Pri 
Schedule No. 82—Wire, Cable, and Cable 


Accessories. 























ELECTRICAL ENGINEER: J: 
Eli Lilly Company, Indianapolis, : 
role of discussion leader at the “ 
trical maintenance panel of the Cink 
Indianapolis War Production - y 
Panel was sponsored by the be 

League of Indianapolis, Int. 
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Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


McGraw-Hill Industrial Mailing Lists are a direct 
route to today’s purchase-controlling executives 
and technicians in practically every major in- 
dustry. 


These names are of particular value now when 
most manufacturers are experiencing constantly 
increasing difficulty in maintaining their own 
lists. 


Probably no other organization is as well 
equipped as McGraw-Hill to solve the compli- 
cated problem of list maintenance during this 
period of unparalleled changes in industrial 
personnel. These lists are compiled from exclu- 
sive sources, based on hundreds of thousands of 
mail questionnaires and the reports of a nation- 
wide field staff, and are maintained 
on a twenty-four hour basis. 


Investigate their tremendous possi- 
bilities in relation to your own prod- 
uct or service. Your specifications are 
our guide in recommending the par- 
ticular McGraw-Hill lists that best 
cover your market. When planning 
your industrial advertising and sales 
promotional activities, ask for more 
facts or, better still, write today. No 
obligation, of course. 


DIRECT MAIL DIVISION 


- THAT WORK aie 


MAILING LI 


McGraw-Hill Publishing Co., Inc. 


330 West 42nd Street New York, 18, N. Y¥. 
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WORK TEST PANEL—built 
to customers’ specifications 
and Navy standards. 


RADIO MOTOR-GENERATOR 
and SELECTOR CONTROL 


tions for any number of circuits. 


Electrical Specialties 
of Every Type 


Tucluding MARINE WORK 





PANEL—built to customers’ specifica- 


Au types of electrical specialties, 
boxes, cabinets, control panels, 
duct-work, etc., manufactured by 
an organization accustomed to 
meeting exacting Army, Navy and 
Commercial specifications. Full en- 
gineering personnel and equipment 
for manufacture of special electri- 
cal items to customers’ needs in 
addition to all standard articles. 
Let us quote you on your require- 
ments. Write for illustrated catalog. 


Jacksonville Metal 


Manufacturing Company 


247 Riverside Avenue 


Jacksonville, Florida 













PORCELAIN 
FLOODLIGHT 


ADJUSTABLE 
ENAMELED 







No. 1184-M 






32 $0. PEORIA ST. 





RLM THREADED DOME REFLECTOR 





@ The QUAD line offers you the finest 
in Industrial Lighting Equipment for 
those important victory manufacturing 
installations. The demands for addi- 
tional lighting in plants increases daily 
and QUAD units—RLM and other por- 
celain enameled units—will fill indoor 
and outdoor needs perfectly. 


QUADS .. . for today and for tomor- 
row! 


QUADRANGLE MFG. COMPANY 


Mj grA. of Jucandeices:t asad Dluorescent Lighting Equipment 


CHICAGO, ILL. 

















this action, which became effectiy 
March 18, 1944, fixes maximum ohn 
for fabrication services not to 
the net price the supplier had jn effect 
for a similar operation on October 15 
1941, or on the latest date within é: 
months prior to that time. 

Formerly there was specific control of 
prices for rolling and drawing Copper 
into wire, but no specific control fo; 
fabrication services. Including the gery. 
ice charges in the wire and cable regula. 
tion will provide a specific pricing method 
where the copper wire is furnished to 
manufacturers for further processing for 
the supplier. 









FLUORESCENT FIXTURE 
PROBLEMS REVIEWED BY WPB 


The effect upon the fluorescent light- 
ing fixture industry of possible relaxation 
of restrictions on the use of metal in its 
products was reviewed by members of 
the Fluorescent Lighting Fixture Indy. 
try Advisory Committee at a meeting 
with Government officials in Washington 
last month. Other topics discussed 
at the meeting were the supply of 
fluorescent lamps for replacement and new 
fixtures, and the ballast and transformer 














situation. pany 
The demand for small transformers 

needed for combat equipment is very Whet 

heavy, the Committee was informed. 

These transformers and those used for papel 

fluorescent lighting fixtures are made by 

the same manufacturers, and production f 10 yo 

cannot be increased substantially because 

of the limited supply of manpower with you t 






the necessary skill to make either type 
These factors limit the supply of trans- 























formers and ballasts for lighting fixtures. ry. 
Fluorescent lamps are available in 
sufficient quantities to take care of demand 
for replacements and for new fixtures 

provided that the production of new fix: ] 

tures continues at the present rate. But ; 
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FUSE PROTECTION is the common 
subject of H. F. (Jack) Wiliams, “— 
ice engineer, Bussman fg. oS 
Louis, and Charles Munsch, 1. a 
nance electrician, American Steel pect 
dry Co., Granite City, Ill, at 4 i 
maintenance electricians meeting ™ 
Louis. Rs 
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=||HASTEPUL BROADSIDE som your company 


ontrol of 
3 Copper 


“yh CAN CRIMP A NAVY BROADSIDE 


€ regula. 
g method 


= Against the Japs 


wR OU BET IT CAN. For the ammunition which at the same time cut down and cut down and cut 


nt light- 
elaxation 


tal in is by paper. And the paper you waste in an ornate, Remember the whole country is being enlisted in 


bers of , ee ° ——" 
c Indu. | umecessarily large advertising broadside is just this drive. You'll be a soldier in a mighty army of 


res A hat the Navy and the Army need to do their job. paper conservers. 


ashington 
discussed 


may ; That’s why Uncle Sam asks you to watch every com- And remember, right now, there’s no home-front 


ped pany project in terms of USING LESS PAPER. conservation job any more urgent or important than 
somes I Whether it’s a direct mail piece or a letter or a the conservation of paper and paper board. 


is very 

informed. . ° . 

used for § paperboard container—think of it as a challenge If your company or your community has not yet 
made by wes, ’ f 

roductin f 0 you and to your colleagues, Yes, a challenge to organized Paper Conservation Committees, why not 
y because ' 
wer with § You to see how you can carry. on your business and start them yourself and now? 
her type. 
of trans- 
+ fixtures. 
ilable in 
f demand 
fixtures, 
new fix- 
ate. But 


our fleet fires reaches its destination protected down on your company’s use of paper. 





Use Less Paper Because Use Less Paper These Ways 


Fach 500-pound bomb takes 12 pounds of paper for Use smaller type sizes and margins. (Any competent 
tings, tops and bottoms. printer, in consultation, can point the way to pro- 
nounced savings by these means.) 


A fiber container for a 75-millimeter shell takes 1.8 
pounds of paper board. Reduce separators to shoulder height. 


paper and in waterproof paper. A single shipping case instance. 


of decontaminating apparatus requires 273 square feet Make scratch pads from stocks of obsolete letterheads, 
of waterproof lining paper. memorandum forms, and other unused inventory. 


All kinds of paper are used by the Army, from vege- Cut the weight of paper stocks. (You tell the printer 
table parchment, .0015 inches thick, to heavy paper how long you expect a record to endure and he can 
board and wallboard. tell you what stock to order.) 











This advertisement prepared under the auspices of the War Advertising Council 
in co-operation with the Office of War Information and the War Production Board. 


LET’S ALL USE LESS PAPER 


OQ ee eee PP ee 
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any rapid large-scale increase in lam 
production is not possible because of the 
scarcity of certain components and the 
limitations imposed by present product 
facilities. 

The use of substitute materials a a 
wartime measure has resulted jn many 
cases in inferior products, and WP js 
making studies relating to future adjust. 
ments in limitation orders which Now re. 
quire the use of substitute materials, the 
committee was informed. The Lighting 
and Fixtures Section of the Building 
Material Division has been asked to 
present data pertinent to these studies, 


jon 


SCHEDULE II TO 
ORDER L-126 REVOKED 


A SMALL RHEOSTAT wih B/G features | ...,.... .. ..... 


Ward Leonard has produced smoothness itself. There are densing units for industrial and com 
their 4” Plate Type Rheostat forty-three steps of control. mercial refrigeration and air condition 
with all the desirable features Data Bulletins are available on 4 yn Prana me i 
of their largest equipment. It the various Ward Leonard "The ssiat nainioae Sea mel 
dissipates heat from both sides. Rheostats. Write for bulletins was the removal of the prohibition on 
The contacts are solid metal describing the size and type of the use of steel in the construction of 
blocks for durability. Action is Rheostats of interest to you. bases for refrigeration condensing unit 
having motors over 20 horsepower in size, 


Revocation of this restriction will save 
valuable manhours formerly required to 
erect concrete bases at the time of in- 


RELAYS RESISTORS e RHEOSTATS stallation of the unit, WPB explained. 


The original purpose of this provision 
Electric control @w) devices since 1892. was to conserve steel, but now that the 
type of steel required is generally more 
available, it is considered more important 
to conserve manpower. 

The action which revoked Schedule 
II to Order L-126, Industrial and Com- 
mercial Refrigeration and Air Condition- 
ing Machinery and Equipment, also re 
moved standardization restrictions which 
limited the number of models that each 
manufacturer could produce. Since 2 


—D 








E-M-T CONNECTIONS IN A FEW SECONDS! 
With B. M. Fittings 


TWO QUICK SQUEEZES give you Finer, 
Faster Conduit Connections. B-M Fittings DISTRIBUTED BY 

do away with the twisting, turning and The M. B. Austin Co., Chicago, Il. 
tightening of nuts and save you valuable Clayton Mark & Co., Evanston. Ill. 
time and materials. Then too, they are Clifton Conduit Co., Jersey Cy., N. J. 
stronger, neater and much easier to work oo Eee e- pcos cera =. 
with in tight places. Start using B-M Enameled Metals, Pittsburgh, Penn. 
Fittings today. Have more satisfied cus- National Enameling & Mf, 


z..a 
tomers—more profits from each job! it alae tai a aterm. Pa. 
(All B-M Fittings carry the Underwriters ee ee ae Pacer Be ag I. 


Seal of Approval) H. E. SOMES, chief engineer of Budd 


Prompt Deliveries on Properly Rated Orders Induction Heating Inc. presented 4 pap 


EEG at AIEE Winter Technical pee 


oe, : 
(F A) New York City on induction heat pe 
5M) 


nting 
. non-selective heating. 














BRIEGEL METHOD TOOL CO. + Galva, III. ii MPArSama serene ac 
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Nef Department acknowledges with appreciation the publication of this message by 





Are you properly 
emphasizing the 


SAVINGS Feature | 


OF YOUR PLANT’S PAYROLL 


SAVINGS PLAN? 


Wr the war swinging into 
ils tensest phase, now’s the time to 
emphasize over and over again the 
savings feature of your Payroll 
Savings Plan. To press home to all 
your people the need of building 
wtheir savings—the need of 
bilding up their savings not only 
itWartime but also in the years 
trectly after the war. To point out 
lista bond cashed before its full 
nafurity is a bond killed before it 
ts given its fullest service to its 


igi. 
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owner—or to his country! 


Buying War Bonds, holding War 
Bonds, and keeping wartime sav- 
ings mounting—all are absolutely 
vital. But no one of these is enough 
by itself. The savings habit must 
be carried over into the years of 
reconstruction which will follow the 
war. For if, at war’s end, we have 
‘flash-in-the-pan’ spending, every- 
body loses. The spender loses, you 
lose, and the country loses! While 
a working public, convinced of 


the value of continued, 

planned saving, is the sound- 

est possible foundation for private 
enterprise of every sort. 

We call these bonds War Bonds 
—and with their aid we will win 
this war at the earliest possible 
moment! But they’re Peace Bonds, 
too—and, rightly used, they will 
win for their holders, and for all 
of us, a happy and prosperous 
place in the years of peace to come. 


WAR BONDS to Have and to Hold. 


x Let’s All Back 
x the Attack... 
x with War Bonds! 


This is an official U. S. Treasury advertisement—prepared under auspices of Treasury Department and War Advertising Council 
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- W nm hl 
REPLACEMENTS 
@ The Aerovox Victory Line is the answer 
to wartime conditions and restrictions. A 
drastic reduction in number of types has 
been achieved without impairing satisfac- 
tory servicing. You can keep those electric 
refrigerators running for the duration, with 
these replacements ... 






X VICToRy | 
it 
MEN Ss 7 





TY Line of 2 
@Paci 2 type 
os fe fr Lidar, “lectro. 
‘or 220-vo}t t °Perg. 
Care Rivers] P . 
Starting ° ¥Pes can take 





f 90% of 
©Plac, 





@ SEE OUR JOBBERS... 


They carry a stock of these Victory replace- 
ments. Ask to see the conversion chart. Or 
write us direct. 


INDIVIDUALLY TESTED 


AEROVOX CORP.. NEW BEDFORD, MASS., U.S.A 
In Canada: AEROVOX CANADA LTD., HAMILTON, ONT 
Export: 13 E. 40 St. New Yorx 16,N.Y.- Cable: ‘ARLAB’ 





152 





large percentage of the units now being 
produced are for military use and since 


these produced for the Army, Navy, and 


Maritime Commission 


were exempted 


from model standardization, it was felt 
by WPB that these restrictions were no 


LIMITATION 


longer necessary. 


ORDER 


L-298 AMENDED 


The War Production Board has an- 
nounced that application for the purchase 
of resistance welding equipment will con- 
tinue to be accepted on Form WPB-2752 


only until March 15, 1944, 


After that date all such applications 
must be submitted on Form WPB-1319. 


These 
February 16, 
ered in an 


Order L-298. 


forms 


have 
1944. 


been valid 
This action is cov- 


since 


amendment to Limitation 


CMP REGULATION NO. 9A 


MODIFIED 


Repairmen may use only up to $25 
worth of material purchased under pro- 
cedures contained in Controlled Materials 
Plan Regulation No. 9A for installing 
any unit of cooking, plumbing, heating or 


used 


air-conditioning or 


refrigeration 


equipment, the Controlled Materials Plan 
Division of the War Production Board 
has announced. 

However, if a new air-conditioning or 
refrigeration system has been authorized 
under the provisions of Limitation Order 
L-38 and authorization to construct has 
been granted under the terms of con- 
struction Order L-41, a repairman may 











HARRY A. OFFUTT, vice president 
and estimator for Enterprise Electric Co., 
Baltimore, Md., follows all his jobs 
closely in every detail. One of the most 
interesting installations was a 25,000 


feet 


concentric 


cable 
completed. 


job 


recently 











AFETY RULES call for that EXTRA 
precaution and additional RE- 
CHECK which SAFE-T-GLOW pro- 
vides. Detects accidental tie-ins, 
crossovers, leakages and induced 
voltages . . . prevents serious injury 
and loss of life. SAFE-T-GLOW con- 
sists of a sensitive Neon tube, ampli- 
fied by mirror reflector. 


Model A for circuits 2,008 to 35,000 volts. 
Model 6 for circuits from 35,000 
te 220 000 volts 



















Tests Everything Electrical 
from 100 to 550 Volts 


Equipped with Neon light which 
tells instantly where trouble lies in 
circuits, fuses, cut-outs, motors, et. 
Indicates hot or grounded wires, 
Tells AC from DC. SAVES PRECIOUS 
TIME. Has PATENTED safety feo 
tures. Vest pocket size with dip. 
Lifetime guarantee, List $1.8 
(Priority A-7) Purchase thre 
regular electrical dealers. 


CH Mfg. Corp. 


Nework, N. | 

















L. 


55-63 Dickerson St. 





























110-Volts A. C. from Direct Current 


On the Fighting Front On the Home reat 


with KATOLIGHT ROTARY KONVERTERS 
Change 32, 110 or 220 volts D.C. to 
standard 110-volt, 60-cycle A.C. for operat 
ing radios, electronic & sound apparatus, 
electric siqns, A.C. appliances, etc. 





KATO ROTARY KONVERTER, 225 Wetts 


Good oR on a, hy $50 
through 1500 watts. 
Can be furnished with special filtering 


equipment for sensitive radio work. 


Pioneers in the Building of 
Small Rotary Converters 
i must 

At present Kato’s entire production 
be aeosted to furnishing converte 
high priority orders. Write us yo’ 
this kind of equipment for war seal 
Also manufacturers of A.C. and D.C. 
erators ranging from 350 watts cae 
25 K.W.; power plants; Frequency 
ers; and Motor Generator Sets. 


KATO ENGINEERING CO. 


ote 
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WM. G. STOCKHAUSEN (left) elec- 
ical contractor and owner of Central 
Electric Co., Baltimore, Md. Bill re- 
cently engineered and installed the bhi- 
yoltage to load center distribution sys- 
tem of Chas. T. Brandt, Inc., manufac- 
wers of prefabricated sheet metal 
dnctures. He is in discussion here 
with A. J. Huber, chief electrician for 
Brandt. 





we up to $250 worth of material pur- 
chased under CMP Regulation No. 9A 
to install the new system. 

These general rules, which are con- 
tained in Direction No. 2 to CMP Regu- 
lation No. 9A, do not increase the over- 
all amounts of materials that repairmen 
awe permitted to purchase under the 
(MP Regulation No. 9A procedure. 
Previously repairmen who desired to 
make these types of installations were 
required to file specific applications with 
WPB for the materials needed to make 
each such installation. Under the modi- 
fed procedure, this is no longer neces- 
say, unless the repairman needs more 





materials than the specified limits permit 
to make the specified installation. 


MLITIES ORDER U-1-i 
AMENDED 


Acting to assure increased food produc- 
lon in areas dependent upon irrigation 
ystems, the Office of War Utilities has 
movided for extensions of electric power 
water pumps that serve to irrigate at 
last five acres of land each. 
Supplementary Utilities @rder U-1-i, 
amended, sets forth the conditions 
mer which such electricas connections 
my be made. An applicanfy must secure 
‘Tom his County Agricultufal Conserva- 
ton hmittee a certificatioff, to the effect 
that he is eligible under theterms of the 
kW otder and that in the opinion of the 
committee the connection requested will 
= ina oe incréase intfarm 
on. This certification inust ac- 
‘mpany the application to be Midresccd 
the utility company which will supply 
Power, 
Alimitation of $1500 is imposed on any 
10n of service which may be made. 
. | Testrictions confine new connec- 
ms to consumers owning electrically 
“a irigation pumps of at least 25 
és Per minute capacity and to those 
fan obtain such a pump without 
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A gai wire is tough work. Men 
in the armed forces who have had to 
keep communication lines open under 
battle conditions know how good tools 
and equipment can aid them in their job. 
Today, Klein is producing this essential 
equipment for the Army and Navy and 
for war industries at home. 


When the war is won and these Klein- 


men return to their peacetime tasks, they , 


are assured of the same high quality in 
their belts and straps— climbers and grips 
— pliers and wrenches that they knew be- 
fore the war—the same high quality that 
is serving them today. They will recog- 
nize the name Klein as standing for the 
finest in tools and equipment. 


ASK YOUR SUPPLIER 
Foreign Distributor: 


International Standard Electric Corp., New York 


BELMONT AV 






& Sons 


IL 


I 


LE IN Chicago, M.S. A 
ENUE Cat em Ole a: NOIS 


IN 


charge on 
request. 


SH 





This book on the care 
and safe use of tools will 
be sent without 











































RELIANCE 
Automatic TIME SWITCHES 


for any installation... 


You can meet nearly every time 
switch need with these moderately 
priced, scientifically engineered 
Time Switches. You'll get MORE in- 
stallation jobs from a WIDER range 
of users. You can guarantee your 
customers accurate timing, econom- 
ical operation, years of dependable 
service. 


RELIANCE Model W 
Electric Time Switches are completely automatic—extremely sim- 
ple, compact, economical—three types cover practically every 
requirement. Made in single pole, double pole, and two-circuit 
types—30 ampere per pole. 


xk 


Write for catalog 300 or see your Wholesaler 
Prompt Delivery on Orders Rated AA-5 or Higher 


RELIANCE AUTOMATIC LIGHTING CO. 


1937 Mead St. 


Racine, Wis. 















A Preview OF CONTENTS 


Descriptions and Specifications on 
No. 700 2000-foot-beam Dry Cell Battery 
Portable Searchlight 


No. 700 EH Portable Electric Hand 
Searchlight 


No. 411 Portable Electric Rechargeable 
Hand Searchlight 


New Streamlined No. 1000 all-purpose 
Electric Hand Searchlight 


No. 700D Dual Head Railroad Portable 
Searchlight 


No. 500R Hand Car Searchlight 
also 
Method of recharging 
Cutout view of BIG BEAM Searchlight 
Accessories 
Partial scope of BIG BEAM uses 





\ CATALOG 


will be ready 


for distribution 
SOON... 


We have prepared this very 
interesting and comprehensive 
catalog on BIG BEAM Portable 
Electric Rechargeable Hand 
Searchlights and Accessories 
to give you important details 
and facts that will help you do 
a good selling job. 


U-C LITE MFG. CO. 


11 EAST HUBBARD STREET 
CHICAGO 11, ILLINCIS 





priority assistance or to whom a prefer. 
ence rating of AA-5 or better has bey 
assigned for the delivery of one, 

By permitting County agricultural gop. 
servation committees and utility gom. 
panies to operate under this decentralized 
authorization, it is expected to elim 
paperwork previously involved in maki 
individual appeals to Washington and {g 
speed up installation of service to pro- 
ducing growers. 












LIMITATION ORDER L-112 
AMENDED 


The War Production Board has 
amended Limitation Order L-112 
eliminate reference to information that 
should be supplied when’ filing WPB 








RAY A 
































Form 1319 for authorization to sell, 9 trical de 

transfer or convert industrial power § York, P 

trucks. Hereafter WPB Form 1319 re of 

shall be filed in quadruplicate and shall § ‘48 ¢ 

contain information called for by cu § '’ do 

rent instructions which will be available - 

: ustrials 

with the form. 

r 

DIRECTION NO. 13 TO ahs 

CMP NO. 5 REVOKED one for w 

The am 

Rules governing maintenance, repair, § persons v 

and operating supplies, (MRO) under § MRO ma 

the Controlled Materials Plan have been § quotas ar 

amended to provide that if an appeal for § them on 

an increased MRO quota has been grant- § that reco: 

ed by the War Production Board, the in- § quota mu 

creased quota may be used for operations § result, Di 

during quarters subsequent to the one for § lation Ni 

which it was originally granted. This rule § that quot 

holds unless a substantial part of the in- § revoked i 

creased quota was granted to take care ff visions a 

of an abnormal situation. For example, § Regulatio 
where a person’s quota has been increased 
to permit him to purchase a large amount 
of special tools and equipment to produce 

—— J ViLean 

«Flt HON. 

WPB h 

itd fibre 

Non-renew 

or less,” 

amounts b 

Navy fuse 

more, thos 

telay non: 

tnmidge 

Tission, 








. (Ph SCF 
JUSTLY PROUD of the record break  . ma: 
ing membership and attendance 0 ." » e, and 
Milwaukee Electrical Maintenance Emr & ‘ers and 
neers group are its officers (L 0 x tal and go 
president, A. L. Krumbaus, sr sup limited to 
intendent, Globe Steel Tube Co.; mM Peers ne 
secretary, H. M. Eversz, — ane quan 
ruperintendent, McCulloch Engi ttistratg 








Company. 
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RAY M. SPAHR, foreman of the elec- 
sical department, Geo. F. Motter’s Sons, 
York, Pa. In addition to the manufac- 
wre of printing machinery and whole- 
sdling electrical and mill supplies, Mot- 
te’s does an extensive mechanical and 
slectrical maintenance business for in- 
dustrials and maintains a large motor 
repair and machine shop. 





anew product, the increased quota may 
wot be used in quarters subsequent to the 
one for which it was originally granted. 
The amended regulation points out that 
persons who use its provisions to obtain 
MRO materials must compute their MRO 
quotas and must maintain a record of 
them on file. In addition, it points,- out 
that records of expenditures against the 
quota must also be maintained. As a 
result, Direction No. 13 to CMP Regu- 
tion No, 5, which formerly required 
that quotas be computed, has now been 
evoked in view of the fact that the pro- 
visions are now spelled out in CMP. 
Regulation No. 5 itself. 





WWLCANIZED FIBRE PROHIBITED 
i NON-RENEWABLE FUSES 


_WPB has prohibited the use of vulcan- 
wd fibre tubing in the manufacture of 
wnrenewable fuses rated at 60 amperes 
ils. The tubing is required in great 
amounts by the Navy. It may be used for 
Navy fuses, fuses rated 61 amperes or 
wore, those rated 600 volts or more, time- 

fon-renewable cartridge fuses and 
wemidget fuses for the Maritime Com- 


MENDMENT NO. 7 TO 
A SCHEDULE NO. 82 


a ery price for sales of wire, 
- and cable accessories by whole- 
: i jobbers, to industrial, commer- 
inte a remmental purchasers has been 
ne 0 120 per cent of the manufac- 
a het price to wholesalers in the 
an quantities, the Office of Price Ad- 
stration has announced. 
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The FRAHM VIBRATING-REED 
HAND TACHOMETER requires 
no contact with the rotating ele- 
ment and is unique for measuring 
speed of totally enclosed machines 
and other equipment where the end 
of the shaft is not accessible. The 
only mechanism is a set of accu- 
rately tuned steel reeds which vi- 
brate by resonance according to the 
speed of the machine with which 
the instrument is held in contact. 


This principle and the method of 
indication are unique among speed 
measuring instruments. The Frahm 
Tachometer is as accurate as it is 
simple, with no parts to wear, ad- 
just, lubricate or renew. It can be 
used in any position and will give 
years of trouble-free service. For 
hand use in servicing, installation 
and maintenance work; also built in 
types for permanent mounting. 
Various ranges available from 900 
to 30,000 r.p.m. 


For a complete description of Frahm 
Tachometers together with lists of 
types and ranges commonly supplied, 
write for Bulletin 1710-EC. 


The JONES HEAVY DUTY HAND 
TACHOMETER is used for indicat- 


ing r.p.m. and surface speeds of all 
types of machinery in which the 


JAMES G. BIDDLE CO. © puitaveteuia 7, pa. 






moving parts are readily accessible. 
Simple, rugged and reliable, it is 
built to maintain accuracy in hard, 
everyday service.. Scale has equal 
divisions throughout the 360 de- 
grees of pointer deflection. The in- 
strument can be operated in either 
direction of rotation and in any 
position. Single and triple range 
models up to 12,000 r.p.m. sup- 
plied complete with carrying case 
and accessories. 


Write for descriptive Bulletin 1710- Ec. 
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a Lo ps. 


For Keeping Motors 


im gir 


IDEAL 
MOTOR 
MAINTENANCE 
igete} 


4 a7 
IDEAL RESURFACERS 
Keep motors and generators on the 
job, piling up new production records. 
Refinish Commutator and Slip Ring 
surfaces to original efficiency without 
dismantling. Sizes and grades for all 

conditions. 





i) 2:18 PRECISION GRINDERS 


Used when surfaces are 
badly scored and out- 
of-round. Portable. 
Mount on Motor Frame 
—no disassembly. 


UNDERCUTTERS 


Undercut the hardest 
Mica without removing 
armature. Four models 
to fit all conditions. 





FREE . . Send today for 


New 
IDEAL ee 
Maintenance i ; 
Handbook i > 


88 illustrated 
pages — Motor 
Maintenance and 
Repair Equip- 
ment. 











ORESSER CO 


1041 PARK AVE. SYCAMORE, ILL. 


Sales offices in all principal cities 
in Canada: Irving Smith Ltd., Montreal, Quebec 
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The limitation applies regardless of the 
number of sellers handling the product 
before it reaches the user. 

This action, effective March 21, 1944, 
was taken by OPA to stop pyramiding of 
distributors’ mark-ups—a practice which 
has arisen in the industry since the war 
emergency. 

There are some cases where whole- 
salers are directed by the War Produc- 
tion Board to purchase available stocks 
of wire, cable, and cable accessories 
from sources other than the manufac- 
turer. If, in these and comparable situ- 
ations, the new ceiling inflicts unreason- 
able hardship, relief may be granted upon 
individual application for adjustment, 
OPA said. 

Amendment No. 7 to Revised Price 
Schedule No. 82—Wire, Cable, and Cable 
Accessories. 


MORE ELECTRIC MOTORS 
FOR AIRCRAFT NEEDED 


Production of small electric. motors 
for aircraft use will not be sufficient to 
meet present programs, according to 
members of the Fractional Horsepower 
Motor Industry Advisory Committee 
members, unless additional manpower 
and some additional facilities are made 
available, the War Production Board has 
reported. 

In addition to their warning on man- 
power and facilities, members of the com- 
mittee also pointed out that while sup- 
plies of ball bearings were improving, the 
quantity available did not meet present 
requirements. 

Officials of WPB assured the com- 
mittee that action is now being planned to 
provide additional manpower and facili- 
ties. 

The committee also reported that while 
production of standard alternating cur- 








EFFICIENT OPERATION of the elec- 

trical facilities at Anheuser-Busch Com- 

pany’s St. Louis, Mo., plant is the 

responsibility of chief electrician Her- 

man J]. Sexauer (left) and assistant chief 
Frank Yung. 





-L-327 ISSUED ’ 


: stricted the manufacture of 
‘ equipment for aircraft to equipment cert 
| fied by the Aeronautical Board or (in the 





rent meets for use in civilian products is 
increasefig steadily, the supply availabl 
for products just coming onto the martha 
is decreasing since presently programms 
production for aircraft and anti 
civilian requirements utilizes more ay 
more of the existing production q 



















LIMITATION ORDER = 








The War Production Board hen . 









case of equipment over which the Board 
exercises no jurisdiction) certified by 
the Army Air Forces, the Bureay of 
Aeronautics of the Navy, or the Ciyj 























Aeronautics Administration. RAYM 
Aircraft lighting equipment not so cer. wd ‘ 
tified may be manufactured, sold and de. we ha 
livered (1) for the maintenance and re ql over 
pair of existing aircraft only the extent industri 
that certified items cannot be used for 
such replacement; (2) for purposes of 
research, development, and test of items 
not yet certified; and (3) as specifically f will be 
authorized by the War Production Board J heating i 
Restrictions on manufacture also apply § construct 
to installation of equipment. equipmen 
This action, taken by Limitation Order § limits. 
L-327 which becomes effective on April @ construct 
10, 1944, is designed to standardize and § 28%. 
simplify aircraft lighting equipment, and § Other | 
to eliminate substandard items and obso- recent ch 





lete items except as required for mainte 
nance and repair. 

The order covers landing lights, posi- 
tion lights, instrument lights, signal, in 
dicator and approach lights, and other 
items of aircraft lighting equipment. It 







PLEA 
WIRING 





























does not cover gunsights and bombsights, wae ta 
indicator lights that are an integral part w jndee 
of radio and electronic apparatus, pyto- bo gi 
technic devices, or aviation ground light lave nad 
ing equipment. wo ie 
A table of acceptable aircraft lighting +! on 
equipment accompanies the order as @ pi 4 i 
informational supplement drawn up for Plectrical 
the guidance of the industry. at adequ 
the use ¢ 
associatio: 
consulted 
ORDER L-41 “The on 
REVISED process of 
The War Production Board has 4 pen 
nounced a minor revision of Order L4l | aan 
the overall order limiting constructiot stiehin 
to make it conform with other recently It is a8 
amended MPB orders also concerned w! of the tot 
construction. ad | 
Only two substantive changes are matt cg a 
as follows: ee 
(1) On airport construction, al - nm 
allowed without getting WPB permiss is B Sould be 
for any job begun in the same a the plans 
placed at $1,000 as against the lim! adequate 
$2,000 which formerly held, amd Biter 
(2) The exception previously SUB a a win 
the installation of plumbing and hea ae assign 
equipment rated on WPB on, iNg req 
(formerly PD-851) is rag" [Alf tent. Th, 
after, WPB permission under Order St one-ej 
, 
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RAYMOND C. BECK, electrical con- 

wactor and field representative for En- 

urprise Electric Co., Baltimore, Mary- 

lnd has been doing a great selling job 

dl over the country for everything from 

industrial wiring jobs to pole-line and 
tower work. 





will be necessary on all plumbing and 
heating installations where the cost of the 
construction’ including the cost of the 
equipment is in excess of the L-41 cost 
limits. Applications for this type of 
cstruction must be made on WPB form 
896, 

Other revisions merely clarify or reflect 
recent changes in procedures. 


PCE. DEVELOPING A 
WIRING APPRAISAL CHART 


Because building and loan agencies and 
banks have had no yardstick by which 
to judge how much should be alloted 
for an adequate wiring installation they 
tave made no inquiries into the prospec- 
twe home builders’ plans in this respect. 
Having found this to be a fact, the ade- 
quate wiring committee of Pacific Coast 
Electrical Assn. has set about to develop 
a1 adequate wiring appraisal chart for 
the we of banks and building and loan 
associations. Building and loan people 
consulted on this matter have declared it 
just what they are looking for. 

The appraisal chart, which is still in 
Mocess of being developed, is set up for 
tomes costing less than $8,000, it being 
mesumed that those costing greater 
amounts will be engineered or will have 
ii architect provide for adequate wiring. 
Itis worked out on a basis of 4 percent 
of the total cost being alloted to a fully 
adequate job of wiring. Thus, a $5,000 
tome would have an allotment of $200, a 

000 home $240 or an $8,000 home $320. 
Pi determine whether the full amount 

tld be loaned to a prospective builder 
: plans would be checked against the 
on Wiring specifications to see 
die er it provided for the various parts 
i Wiring installation. These parts 

; signed in point value, total of 400 
a rab for the full loan allot- 
a lus the basic main service would 

one-eighth of the apportionment or 
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y to Select 


INSULATING 
TAPES 


Keep these facts in mind when selecting insulat- 
ing tape: 


A. The base cloth must: (1) have ample me- 
chanical strength; (2) be chemically inert; (3) con- 
tain minimum sizing to permit thorough penetra- 
tion by the insulating varnish and prevent weakening 
of the fiber in service. 


B. The varnish must: (1) be neutral in relation to 
the cloth; (2) impart maximum dielectric strength, 
flexibility and resistance to heat, oil, water or other 
damaging agents against which the particular tape 
is to give protection. 


C. A ready source of supply for all types of insulat- 
ing tapes must be available. Your local G-E distrib- 
utor handles a complete line of tapes, as well as all 
other insulating materials, and can furnish detailed 
data and catalog on request. Or send for catalog to 
Section M442-8, Resin and Insulation Materials 
Division, General Electric Co., Schenectady, N. Y. 


* BUY WAR BONDS * 





GENERAL @ ELECTRIC 
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For Faster 
- Easter - 


Dependable 
SURFACE WIRING 





For farm buildings, outbuild- 


ings, attics and basements. 
Note the simplicity of design 
— Ease of wiring and assembly 
— No boxes, clamps, connectors 


or soldering. 


PASS & SEYMOUR 


INCORPORATED 


SYRACUSE 9, N. Y. 
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50 points, lighting wiring one-eighth or 
50 points, convenience outiet wiring seven- 
fortieths or 70 points and other parts of 
the installation such as switch wiring, 
doorbells, range wiring, water heater wir- 
ing, bathroom heater and wiring 4 various 
range of points. The points ascribed to 
range wiring would include the neces- 
sary main service capacity and protective 
equipment. Additional convenience out- 
lets would be given additional allotments. 

The committee believes this is the first 
check chart of this kind to be made 
available to loaning agencies as a guide 
to requiring wiring adequacy. Such 
financing agencies are more keenly aware 
of the permanent value of an adequate 
wiring installation both as a guarantee of 
satisfaction of the home owner who makes 
the loan and of resale of the property in 
case of repossession. 


MASSACHUSETTS ADOPTS LATEST 
SUPPLEMENTS TO 1940 CODE 


The Massachusetts State Examiners 
of Electricians has rescinded its previ- 
ous adoption of the 1940 Code and its 
first Supplement and adopted the follow- 
ing recommendations : 

All persons, firms and corporations en- 
tering into, engaging in or working at 
the business of installing wires, con- 
duits, apparatus, fixtures or other appli- 
ances for carrying or using electricity 
for light, heat or power purposes within 
the Commonwealth of Massachusetts 
shall be governed by all general and 
special laws and municipal ordinances, 
by-laws and regulations now or hereafter 
in force and applicable thereto, and in 
respect to all matters not therein ex- 
pressly provided shall, on and after Feb- 
ruary 1, 1944, be governed by the stand- 
ards set forth in the 1940 National Elec- 
trical Code for Electric Wiring and 











MAINTENANCE MEN of the Indus- 

trial Division, St. Louis Electrical Board 

of Trade, have as their chairman G. J. 

Wesmey who, in everyday life, is chief 

of electrical maintenance for the Gay- 

lord Container Corporation, St. Louis, 
Mo. 
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13 follow: 
EL 5-5 
The fol 
tronic In 


PSYCHOLOGY AND LIGHTING 
shared the spotlight at electrical main. 
tenance panel of Indianapolis Wa 
Production Clinic. Prof. M. F. Stigers, 
Purdue University (left) discussed the 
three “C's” of maintenance—Causa, 















































Cost, Control, while R. M. Brow, @lits sh 
director, lighting sales, Indianapolis @ 05k 
Power & Light Co., handled the ligh@ 1.0 k 
ing questions. 20 k 

50 k 

10.0 k 

Apparatus, as amended by the Suppl These 


ment to said 1940 National Electrical ire is : 
Code dated April 1, 1943, both as publ Sugg 
lished by the National Board of Fir 
Underwriters on recommendation of the 
National Fire Protection Association 
copies whereof, duly attested by the ger- 
eral manager of said association are 0 
file with the Secretary of the Commor- 
wealth and with this Board, 
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BURKE HAS PURCHASED 
ELECTRICAL ENGINEERING CO. 


Grover Burke, Seattle electrical cor 
tractor, has purchased the stock and fr- 
tures of Electrical Engineering Co, Ill 
Marion St., from James Maitland, whi 
has handled the business since 1m 
Burke will combine the business wit 
that of City Electrical & Fixture Co 
The deal involves representation in tht 
area of Landers, Frary & Clark on Uni 
versal electric appliances ; Hamilton Beat 
& Co. and Silex. With it Burke purchase 
a large building. Burke is the executtt 
committeeman for Division 10 of the Ne 
tional Electrical Contractors Assn. atl 
president of the Seattle Chapter. 















Recon 

IL 50-5 

tio 

BUTCHER OPENS NEW nati 
MOTOR SHOP ‘omunally 






own FR 






Roy M. Butcher, electrical contract saced in 
of San Jose, Calif., in moving to 4 os Ad 
office and shop at 510 West San Fer BL, 50-1 
nando St. is opening a motor, reins Deiitio 
shop. Butcher has formerly done -— Dilets 
electrical contracting but his recent . wall, 
volume of big jobs has outgrow? ts fom tile 
unique office and shop at the rear 0" g: 


. i | 
home in San Jose. When erecting a lage S Paced 
















































modern home for himself some yeats Ad 





Electrica 
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, Butcher built his shop to resemble 
TB, urge double garage at the rear of 
' be property and concealed the entrances 
MB, his trucks by shrubbery to make the 
i ‘sn acceptable to a residential neighbor- 
Bd Butcher is chairman of the Cali- 
Binia State Contractors License Board 
jadirector on the Northern California 


apter, NECA. 


y nat 
















ADOPTS STANDARDS 
ELECTRONIC EQUIPMENT 


MMe Electronics Section of the National 
iuiriéal Manufacturers Association has 
‘ted new standards for electronic 
siment for induction and dielectric 








The complete text of the standards is 


sHT, 
rpg 1s follows : 


‘al main. 























is We G1 $-5 Output Ratings 
Ber The following output ratings for Elec- 
naan tonic Induction or Dielectric, Heating 
Brown Units shall be considered as preferred: 
ianapoli: @ 0.9 kw. 20.0 kw. 
be ligh 1.0 kw. 50.0 kw. 
2.0 kw. 100.0 kw. 
5.0 kw. 200.0 kw. ° 
10.0 kw. 


¢ Supple These ratings are recommended until 
Electrical wre is need for intermediate sizes. 
ee Suggested Standard for Future 

of Fire 


Design 1-18-44 


EL §-10 Ratings of Tubes and Parts 
Electronic tubes and other component 
gatts of electronic induction or dielectric 
heating units shall be used within the 
manufacturer’s ratings. 

Recommended. Standard 1-18-44 


EL 5-15 ‘Radio Interference 
Electronic induction or dielectric heat- 
ig apparatus shall be so designed and in- 


C0, filled as to minimize radio interference. 
ie Regommended Standard 1-18-44 
ical cot- 


and fx 5-20 Protection of Personnel 
Co, It Electronic induction or dielectric heat- 
nd, ww’ @paratus shall include provisions for 
ce 19m ltecting the operating personnel against 
ass wig serous voltages. 

ture Coll Recommended Standard 1-18-44 


n in thE 5-25 Protective Equipment 
oe ltstallations of electronic induction or 
aris 4 lidectric heating apparatus should in- 
. in thie protective equipment such as fuses, 
‘the Ne ays and/or circuit breakers, acting to 
aw ge the apparatus from the supply 
in case of failure or flashover of in- 
mal components. 
Recommended Standard 1-18-44 
wt ond Induction Heating— 
Induction heating is the heating of a 
me conducting material due to its 
'R losses when the material is 
Heced in a varying electro-magnetic field. 
Adopted Standard 1-18-44 


HL $0-10 Dielectri 
Dehnition electric Heating— 


ae heating is the heating of a 

ily insulating material due to its 

yore losses when the material 
ma varying electric field. 


Adopted Standard 1-18-44 
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SEE-Power for the Pacific Front 
-in a hurry! 


N a matter of minutes, four 

powerful motors will break in- 
to a full-throated roar, and this vi- 
tal cargo of Goodrich lights will 
go streaking high above the blue 
waters of the Pacific. Their desti- 
nation—and the specific uses to 
which they will be put—are mili- 
tary secrets. But you can bank on 
this: Goodrich lighting serves 
Uncle Sam’s forces faithfully and 
well with porcelain enameled finish 
that defies corrosion in any climate. 


That’s the thing about Goodrich 
porcelain enameled equipment... 
the finish is permanent, unaffected 
by climatic conditions. Glass is 
fused into the metal to become a 
part of it, assuring complete pro- 
tection for the underlying surface. 
Even after years of service, they’re 
good as new. 

Goodrich porcelain enameled 
lighting, designed in hundreds of 
sizes and styles, is serving the war 
effort everywhere, indoors and out. 


Sold through electrical wholesalers 


BOTR 


4600 BELLE PLA 





NE AVENUE, 





REFLECTO FLOODLIGHT 


BOMPA 





CHICAGO 41, ILLIN 
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ILLINOIS 


Completely Insulated 
ALL PORCELAIN 








|WIRING SYSTEMS 





Save Critical Materials 


Save Installation Time 


Cut Maintenance 


% An ILLINOIS Porcelain System 
enables you to do an outstand- 
ing modern wiring job—you are 
afforded every advantage in 
making easier, safer, more con- 
venient, and efficient layouts— 
you can guarantee these porce- 
lain systems for longest service 
life, for safety. and for greatest 
all round satisfaction. Porcelain 
does not rust or corrode. It is a 
logical wiring material because 
it conserves steel, zinc, copper, 
rubber. Grounding is unneces- 
sary when you use this system. 
Clamps are not required for por- 
celain boxes. When you sell 
your next wiring, sell an ALL 


Porcelain System. 

















Full DGG 
ILLINOIS 


ELECTRIC PORCELAIN 
COMPANY 


Macomb, Illinois 
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MANUFACTURERS 
news 


WESTINGHOUSE APPOINTMENTS 


William D. Turnbull, who has been 
vice president and sales manager of the 
Pomona Pump Company of California, 
has been appointed manager of the 
Westinghouse Electric and Manufac- 
turing Company’s 
Agency and Special- 
ties Department. Be- 
fore joining the Po- 
mona Pump Com- 
pany in February, 
1940, he was man- 
ager of the Westing- 





house Machinery 
Electrification Sec- 
tion. 


Ira B. Stiefel has TURNBULL 
been named _ assist- 

ant to the vice president in charge 
of Industrial Relations for Westing- 
house. Mr. Stiefel has been manager 
of Industrial Relations at the Com- 
pany’s East Pittsburgh Works since 
1937. His new headquarters will be 
in downtown Pittsburgh. 

Frank R. Benedict has been ap- 
pointed manager of product perform- 
ance analysis of Westinghouse. As 
head of the newly created product per- 
formance analysis section at the East 
Pittsburgh plant, he will work under 
the direction of M. B. Wyman, man- 
ager of the District Engineering and 
Service Department. 


Crocker-Wheeler Division of the 
Joshua Hendy Iron Works, Ampere, 
N. J., has appointed Lyman D. Warner 
as successor to C. F. 
Poirier, sales man- 
ager and_ assistant 
vice president. Mr. 
Warner’ was  for- 
merly assistant sales 
manager. He _ has 
been associated with 
Crocker - Wheeler’s 
sales department 
since 1937. Prior to 
his connection with 
Crocker-Wheeler he was associated 
with the Ingersoll Rand Company and 
the General Electric Company in Sche- 
nectady, New York and Chicago. 


WARNER 


SYLVANIA PROMOTIONS 


The Lighting Division of Sylvania 
Electric Products, Inc., announces thé 
appointment of William C. Pirie as as- 
sistant advertising manager in the 
office of John P. Waters, manager 
of Lighting Division advertising at 500 
Fifth Avenue, New York. He was 





formerly assistant sales 
manager. 

John B. Stevenson, formerly in the 
Boston sales office, is the new assistant 
advertising manager in the same divi. 
sion, in charge of the advertising office 
at Salem, Mass. He succeeds James 
R. Duffy, who has become Manager of 
employee activities in the company’s 
industrial relations department, 

The Radio Tube Division of Sylvania 
has named W. G. Patterson as man- 
ager, Distributor Sales, California ‘Dj. 
vision. He will report directly to Rp 
Almy, manager, Distributor Sales, Mr 
Patterson’s headquarters are located in 
the Richfield Building, 555 South 
Flower Street, Los Angeles, Calif. 


Promotion 


ALLIS-CHALMERS CHANGES 


T. C. Knudsen has been named man- 
ager and chief engineer of the new 
Texrope Department established by 
Allis-Chalmers Mfg. Co., Milawaukee, 
Wis. 

A. D. Robertson has been appointed 
assistant manager of the motor division 
at its Norwood Works, Norwood, Ohio. 


REVERE ELECTRIC CHANGES 


Revere Electric Manufacturing Com- 
pany and the Revere Electric Supply 
Company are no longer related either 
through common management or stock 
ownership. 

Van N. Marker, president of Revere 
Electric Manufacturing Company, will 
devote his entire time to the mant- 
facturing business. 

F. R. Ejiseman, who was secretary 
and treasurer of both of the above com- 
panies, will devote his entire time to 
the supply business. He is now presi- 
dent of Revere Electric Supply Com- 
pany. 

s 


PENNSYLVANIA TRANSFORMER 
APPOINTMENTS 


Pennsylvania Transformer Compatty 
of Pittsburgh, announces the appoilit 
ment of J. J. Costello Co. as sales te 
resentative in New England territory 
with offices in Boston, Mass. and New 
Haven, Conn. a 

J. Fy Joyce has been named disttie 
sales representative with offices ™ 
Cleveland, Ohio. 


United States Rubber Company las 
named W. S. Long, formerly operation: 
manager of the Company’s Los Ange 
les plant, as Pacific Coast Sales: ma 
ager, mechanical goods. Mr. Long will 
continue in charge of war products 
activities on the Pacific Coast. 
J. M. Miller will continue as factory 
manager of the Los Angeles plant. 
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wecrhic MACHINERY ELECTIONS 


W. H. Feldman, vice president and 
yeneral manager since 1940, has been 
sected president and general manager 
f Electric Machinery Mfg. Company 
of Minneapolis, Minn. 

Silas McClure, president since 1921, 
as elected to the chairmanship of the 


poard of directors. 
& 


Acme Electric & Manufacturing Com- 
pany, Cuba, New York has appointed 
q, R. Hopkins Company, Delaware 
Avenue and Brown Street, Philadelphia, 
handle the lighting transformers and 
iallasts, including cold cathode light- 
ing transformers. Their territory will 
include eastern Pennsylvania, southern 
New Jersey and Delaware. 


Electric Service Supplies Co. of Phila- 
dephia has changed its name to Elec- 
tric Service Manufacturing Co. The 
change in name does not affect the 
ownership or management of the 
Company. A. H. Englund, executive 
vice president, was recently elected 
president and J. R. McFarlin, elec- 
trical engineer is now secretary. 


Chrysler Airtemp Corp. has named J. J. 
Donovan as regional manager of the 
New York office. He will direct Air- 
temp sales and service activities in 
the greater New York area and New 
England. 


The Paine Company of Chicago, an- 
nounces the appointment of E. M. 
Joesam & Co., 208-210 Purchase Street, 
Boston, Mass., as New England dis- 
tributor. 








[ERNON M. MILLER (left) of Mil- 
skey Electric Co., Hagerstown, 
in as recently been re-elected as a 
“ or of the Electrical Contractors 
debbied Maryland. ‘Vernie” also has 
ae im politics having been a recent 
. councilman and runner-up in the 
‘nt election for mayor. He handles 
= fstimating, buying and general man- 
‘ ent while bis partner Robert B, 

ey, tight, does the engineering, in- 


“Strial motor and power work. 
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eee when you bend pipe with « GREENLEE 


TIME-SAVING TOOLS 
FOR ELECTRICAL WORK 





BENDERS. Complete line of 
powerful hydraulic and hand 
benders for every bending job; 
pipe up to 414"; rigid and 
thin-wall conduit; steel, brass 
and copper tubing; bus-bars. 


CABLE PULLERS. Makes the 
tough job of cable pulling 
easy. Pulls cable into exposed 
or concealed conduit in half 
the time required with cum- 
bersome equipment. Easily 
carried, operated by one man. 


JOIST BORERS. The conveni- 
ent, work-saving way to bore 
holes in joists for knob-and- 
tube wiring and for conduit. 
Ball bearing operation. Eas- 
ily assembled. 


KNOCKOUT TOOLS. Greenlee 
Knockout Punches and 
Knockout Cutters save hours 
of work in cutting smooth ac- 
curate holes. Enlarge holes 
without drilling, reaming or 
filing. 


RADIO CHASSIS PUNCHES. 
A special Greenlee tool for 
cutting holes in radio chassis 
for sockets, plugs and other 
receptacles. Cuts or enlarges 
holes in a jiffy. A big time 
saver for the radio worker. 


PIPE PUSHERS. One man eas- 
ily pushes pipe through ground 
by powerful hydraulic action. 
Eliminates extensive trench- 
ing, tearing up lawns and 
pavement in installing pipe. 


The Greenlee Hydraulic Bender above has been in use 
fourteen years at Squire Electric Co., Kansas City, 
Mo. C. F, Miles, General Superintendent, finds it cuts 
their labor hours in: two on bending jobs. And he tells 
us it’s especially valuable when uniform bends of the 
same radius are required. 

Ask leading electrical contractors everywhere and 
you'll find Greenlee Benders the leaders in the field. 
Speed, accuracy, easy ‘operation, portability and fast 
set-up ... all make for important savings in time and 
materials. Smooth, accurate, uniform bends are pro- 
duced in less time, with no kinks or serious damage to 
conduit finishes. 

The well-equipped contractor knows good tools are 
essential to modern. electrical installation work. And 
it’s a vital matter under today’s critical man-power 
conditions. 

WRITE FOR FREE BENDER BOOKLET S-116 
So get the facts now on Greenlee’s complete line of 
hydraulic and hand benders for every. bending job. 
Write for Bender Booklet S-116, also Catalog 33-E 


on Greenlee time-saving tools for ‘electrical work. 
Greenlee Tool Co., 1744 Columbia Ave., Rockford, Ill. 





i Ce Se 


GREENLEE 





FOR THE CRAFTSMAN 
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Maintenance 
and Servicing 


of Electrical 
Instruments 


By 
JAMES SPENCER 


In charge of Instrument and 
*Relay Department, Meter Division, 
' ‘Westinghouse Electric & 
Manufacturing Co., Newark, N. J. 


REPRINTS 
AV AILABLE 


This reprint should be of great 
value to all those whose problem it 
is to keep in operation the electrical 
instruments on vital war production 
as well as those on planes, signal 
equipment, tanks, ships, guns and 
other armament. 

The electrical instrument industry 
has expanded more than 30 times its 
normal production, but its service 
facilities in general have not kept 
up with this pace. Some electrical 
instrument manufacturers do prac- 
tically no servicing and cannot prom- 
ise early return of the few instru- 
ments they accept for repairs. 

This reprint should be useful to 
all instrument users, switchboard at- 
tendants, testing engineers, and in- 
strument service men, as the accuracy 
and efficient life of instruments de- 
pend to a large extent on competent 
handling. 


Durable fabrikoid binding, 
256 pages, 5 x 81 inches, 
274 illustrations. 
Price $2.00 postpaid. 


CHECK, MONEY ORDER 
OR CASH 
MUST ACCOMPANY ORDER. 








Instruments Publishing Company 
1131 Wolfendale St., Bitesbuigh 12, Pa. 


Enclosed is $......to cover the cost 
(52.00 @0th). OF. 00.0. 05.00 ane -<s copies of 
SPENCER — MAINTENANCE AND 


SERVICING OF ELECTRICAL -IN- 
STRUMENTS. 


oe, LE LOL OT ATE TO 











Practical 
Methods 


[FROM PAGE 68] 


up before the line contactor can be 
energized. This is a safety electrical- 
interlocking scheme that prevents 
starting the motor across the line in 
case the accelerating contactors are not 
functioning properly. 

When the start button is pressed, coil 
1A, is energized, opening contact 1A 
and closing auxiliary contacts 1Aa, and 
1Aa. Closing the auxiliary 1A con- 
tacts energizes coil 2Am, opening 2A, 
closing 2Aa, and energizing coil M 
which closes line contact M, auxiliary 
contact Ma, (establishing holding cir- 
cuit) and opens Ma, de-energizing 1 An. 
De-energizing 1A,, starts timing the 
1A contactor. Both 1A, and 2A, were 
energized when 2Aa, closed, but their 
action does not take effect until their 
respective main coils become de-ener- 
gized. At the preset time, the con- 
tactor armature of 1A is opened, clos- 
ing contact 1A and shorting-out a por- 
tion of the starting resistance. As 1A 
closes, the two auxiliary 1Aa contacts 
open; contactor coil 2A, is de-ener- 
gized, and 2A, starts timing. At the 
preset time, the 2A contactor armature 
drops out, 2A closes shorting-out 
the remaining portion of the starting 
resistance and the motor comes up to 
full speed. 


PRESS CUTS INSULATION 
FROM ELECTRIC CABLE 


INDUSTRIAL 





By H. C. POTTER* 


The accepted method of skinning the 
insulation off the end of an electric 
cable preparatory to soldering into a 
terminal or making other electrical con- 
nections is to use a knife or hand 
pliers. This operation is slow and 
hazardous, and further, there is danger 
of severing one or more strands when 
“ringing” the wire with a knife, thus 
reducing the carrying capacity. Ring- 
ing solid wire weakens it to an extent 
that a few flexings may break it at 
that point. 

The illustration shows a method of 
removing the insulation from the end 
of the cable without the hazardous 
task of using a knife. The press em- 


ploys two front knife blades which are 
shaped for the particular size of cable 
to be skinned, in the same manner that 
hand pliers used by wiremen are shaped 
for the particular size wire being han- 
These two knives cut around 


dled. 






INSULATION 


LLY 


PRESS for cutting insulation. from electric 

cable. Front knife blades cut around in. 

sulation; longitudinal knife blades cut 
insulation along cable. 


the insulation without injuring. the 
copper if properly adjusted. At right 
angles to these two front knife blades 
are two other blades. These are posi- 
tioned in the middle of thé’ round oper- 
ing in the front knives so, that when 
the press is closed, these two longi- 
tudinal knives cut the insulation length- 
wise along the cable. In this manner 
the insulation is cut around the wire 
of the cable as well as along the cable, 
thus effectively removing it from the 
copper. 

This operation is quicker than the 
hand operation and much easier. The 
knives are quickly changed to suit any 
size cable. One other feature is that 
the knives are not difficult to make or 
position: Escake§ 
* Time & Motion Analyst, Westinghouse 
ee & Manufacturing Co., Chicago, 





SERIES-MULTIPLE LIGHTING 
SAVED MATERIAL 


When the W:.T. McAuley Electric 
Company, Kansas City, Mo., was call 
in some time ago to relight a steel 
plant building, availability of ma 
terials was the most difficult problem 
to overcome. Transformers were pra 
tically unobtainable and the existing 
unit was too small to take care of the 
additional load required by the increas 
in lighting intensity. Copper had to 
be saved wherever possible. 

There was ample capacity om the 
power circuits, so McAuley hit upon 
the idea of using a series-multiple 9¥* 
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Series-Multiple 
Plant Lighting on 220 Volt,3+Phase, 3Wire Circuits 


@ °°? ° 
de © 500 watt units 
° eo oto 0 
o° 0 ° ° 

Mtg. height-/3' 
Spacing of Units 





2-1500w 
Floodlights 


4 


mE 


Series-Multiple Pole Lighting 


DIAGRAMATIC SKETCH shows 220- 

ylt series-multiple lighting system in- 

walled to save copper and transformer 
equipment. 











tm on the three-phase, three-wire 
eciric | 220-volt power circuits. Two 500-watt 
d in» & incandescent lamps, connected in series 
“ @ across one of the 220-volt phases, con- 

stitutes a circuit. All groups of units 

the § ate balanced equally across the three 

phases of the power circuits and are 


= controlled from two 25-circuit distribu- 
nosi- tion cabinets fed directly from the 
pen- § system. The one disadvantage—two 
shen § !mps going out when one burns out 
ngi- | —Was not too objectionable in this 
gth- case. 


ier A total of 100 — 500-watt fixtures 
wire § Mounted on 16-foot centers, 13-ft. above 
able, § ‘te floor, illuminate the 150-ft. by 
the & 50-ft. building. Lighting intensity 
atthe working plane is 27 foot-candles. 
the The same scheme was employed in 
The § the protective yard lighting. In this 
any “ase poles, installed 150 feet apart were 
that # Wipped with two 1,500-watt flood- 
eor & Jghts. The two units on each pole 

were series connected across one of the 

three phases of the 220-volt, 3-wire 


oust B circuit i 
wed feeding them. 





“TRANSITE” DUCT SERVES 
WTDOOR RECEPTACLES 








sic § CMee Plant in Illinoigiynu would be 
ied amazed at the conservakidw of. critical 
materials that was effeétéf'in the de- 
aN ~ of the electrical distribution sys- 
ree em, Built at a time when conduit, 
_ § Pperand other electrical equipment 
rat Tas extreme! aad 
a : emely hard to secure and when 
ihe Ps my services were in dire need 
ast Wi € ammunition they could get, 








‘to : engineers were forced to improvise 
“ever possible to get the plant into 
Pa Production, 
pos a in the most hazardous areas 
ys any conduit used at all—and then 
[Continued on page 164] 
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PROTECT IT J 


WITH Paragon — 
TIME DELAY RELAYS ERS 







































Approx. size 
of 800 Series, 


1%" deep 


NOTHING is more vital to the war production program than 
electrical equipment. Guard it with Paragon automatically 
reset, synchronous motor operated time delay relays, which: 


1. Protect rectifiers and tube filaments from application 
of plate current before filaments are preheated. 


2. Control the various steps of 


motor acceleration. 


3. Delay the closure of elevator control circuits. 


4. Stagger the closure of multiple circuit systems so that 
full load will not be applied at start. 


Paragon Time delay relays have countless uses . for 
example: machine tool control, therapeutic machine opera- 
tion, controlling compressor bypass valves, split second control 
of light exposure in photographic, blue print and X-Ray work, 
operation of pneumatic tube carrier systems, etc. 


Accuracy of the time cycle and operation of the timer not 
affected by changes in ambient temperature or vibration. 
Designed for panelboard mounting or may be mounted to 
standard handy box or single gang switch box. 

Built by an organization of engineers and skilled craftsmen 
specializing on electrical equipment since 1905. Write for a 
bulletin on 800 Series Time Delay Relays. 


PARAGON ELECTRIC COMPANY 


401 South Dearborn Street 
CHICAGO 5, 
ILLINOIS 



















































HULLHORST 
UNDERCUTTER 





4 
a 


PORTABLE NO. 6 
@ Here is a light weight—com- 
pact—handy—portable mica un- 
dercutter ideally suited for indus- 
trial maintenance men and motor 
repair shop crews. 


rca WEIGHT—weighs only 4 
s. 
COMPACT — Gets into smaller 


spaces. 
CAPACITY — undercuts horizonta) 


commutators up to 30” dia. 


MOTOR -tight, powerful, ball bear- 
ing equipped. 

SMALL CUTTER-—Allows smooth 
operation, gets closer to riser—lower 
cutter cost. 


BLOWER—aAmple for blowing mica 
dust away for best visibility. 


SIMPLICITY—rewer parts than 
most undercutters—no flexible shafts 
to give trouble. 


The price of the No. 62 Undercutter 
with 110 Volt Universal DC motor or 
25 to 75 cycle AC includes ry ay 
case, bar, screw driver and 20 Hull- 
horst High Speed Steel (14) Cutters 
—4 each of .015”, .025’, .030", .035” 
thickness or assorted as you want 
them. Also furnished with 220 Volt 
Universal motor at slight increase in 


ee HULLHORST 
Mica Undercutter No. 10 


A compact, high production, under- 
cutting machine, handling armatures 
up to 612” in dia. and shafts up to 
173%," long. Built specifically for 
manufacturers and large electrical 
service shops. 





HULLHORST 
High Speed Steel 
Commutator Saws 


An adequate supply of all important 
standard sizes in carried in stock. 
Specify Hullhorst for—faster cuttin 
— longer life — adaptability to al 
types of Mica Undercutters. In order- 
ing give diameter, hole, thickness 
and purpose for which intended. 



















HULLHORST 


MICRO TOOL CO. 
Division of 
TOLEDO STANDARD COMMUTATOR CO. 
2242 SMEAD AVE. 
ae eDO 6, OHIO 
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Practical for use with the industrial type vacuyp 


Methods [FROM PAGE 163) cleaners employed to keep the loadi 
line interiors in hospital-room shape: 


Each day the interiors of these shej 
loading lines are vacuum cleaned to te. 
move all powder dust that may haye 
accumulated on the floors, ceilings wall 
and equipment. This precaution j 
taken to insure against formation of 
powder dust “pockets” that would pro- 
duce a very definite hazard. The clean. 
ing units are equipped with explosion. 
proof motors and controls with a long 
rubber-covered, heavy-duty, four-wire 
extension cord and plug that fits the 


in limited quantities dictated by safety 
requirements. “Transite’ ducts are 
used exclusively in outdoor and under- 
ground distribution circuits with stand- 








receptacles mentioned above. Al] re. ee 


ceptacles are conveniently located a § ment an 
regular intervals adjacent to the build. 
ing doors for easy access. 


near as f 
they serv 
tallic tub 
duct to t 


BUS DUCT FOR 
CONTROL CIRCUITS 


WIRING 





Plug-in type enclosed bus duct with 
tap-offs on 12-inch centers solved a IMPRINT 
difficult wiring problem within the 
| i” i limited space between a line of station FOR EN 
OUTDOOR RECEPTACLES for vacuum auxiliary equipment controls and the 
cleaners are fed by “transite” ducts to re- back wall in a middle west utility prop- 
duce conduit use to a minimum. Recep- erty. 
tacle is of the standard weatherproof, four- Because of the premium on working Ap eny 

prong, grounded type. space behind the control units, a com B wme for 
ard switching and control equipment ventional conduit and wire system or Band in r 
housed in “transite” cabinets. open bus work would have proved im- § Where 2 

This conduit conservation theme was_ practicable. Hence a run of “125” Bi sheets. re 
carried even to the vacuum cleaner Flex-A-Power with Flex-A-Plugs fot § tandwort 
receptacles mounted on the building ex- branch taps was installed to feed cut & ance, 
terior of the long shell loading lines. rent to the control units in the room J Tp de 
The outlets are fed from an under- The duct was mounted to the concrelt § ses for 
ground circuit through a “transite” wall with special clamps furnished Band an 
duct riser terminating in a steel junc- for that purpose. and revis 
tion and splice box. Nipped to the The 12-inch spacing for duct taps Bi tices and 
side of this box is a standard weather- provided the necessary flexibility revealed 
proof, four-prong, grounded receptacle needed to locate the tap-off switches as po si 
ard letter 
be used ; 
series of 
these der 
together 
‘eparatel) 
tiples of § 
Sst a ser 
by 22-in,, 
Hin; ea 
twice the 
However, 
tal, as th 
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paper, etc 
inches, us 
On this b; 
have to b 
thus wast 
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: : is over 
TIGHT SQUEEZE behind line of utility station auxiliary control equipment no 
come by use of plug-in type of enclosed bus duct for feeding units. 


April 19H | “erica 
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(LOSE UP of duct and plug shows lack 

of working space behind control equip- 

ment and ease with which duct solved 
wiring problem. 


sear as practicable to the control units 
they serve. Conductors in flexible me- 
tillic tubing were used to connect the 
duct to the operating equipment. 


IMPRINTED SHEETS 

FR ENGINEERING DRAWINGS 
INDUSTRIAL 
By FRANK P. KUHL* 





An engineering drawing usually has 
sme form of title and change block 
and, in many instances, a border line. 
Where a quantity is used, imprinted 
sheets represent a definite saving in 
tandwork and a uniformity of appear- 
ance, 

To determine the most economical 
sizes for a series of imprinted sheets 
ada method of indicating changes 
and revisions, a study of existing prac- 
tees and standards was made, which 
revealed a wide variance in details. 
This study indicated that the stand- 
ard letter size of 84 by 11 inches might 
ie used as a basis for determining a 
“ries of sheet sizes. Prints folded to 
liese demensions could then be filed 
‘gether with correspondence, or filed 
“parately, in standard letter files. Mul- 
tples of 84 by 11 inches seemed to sug- 
esta series of 11-in. by 17-in., 17-in. 
by 2-in., 22-in. by 34-in. and 34-in. by 
*in; each successive sheet size being 
wite the area of the preceding one. 
owever, this did not prove economi- 
“a8 the widths of standard rolls of 
a cloth, tracing paper, blue print 
wae ec., progress in multiples of six 
ies, usually beginning at 24 inches. 
bo * a 34-in. wide sheet would 
7 0 be cut from a 36-in. wide roll, 
: wasting 2 inches, or 54 per cent, 
_—" and reproduction paper 
Cap fegitisman, Consolidated Edison 

ork, Inc. 
[Continued on page 166] 
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G-E Watch Dog Fluorescent Starters have gained 
nation-wide popularity with fixture manufacturers, 
lighting engineers and maintenance men_ because 
Watch Dogs substantially reduce maintenance costs. 
It isn’t necessary to replace a starter each time a 
burned-out lamp is changed. Under specified test 
conditions the FS-40 outlasts an average of ten 
40-watt fluorescent lamps, FS-100. . . eight 100-watt 
lamps. This exceeds the approximate life of five 
ordinary starters. 


Reason For The Watch Dog's Long Life 


When a dying lamp reaches the end of its normal 
life, blinking and flickering start but the Watch Dog 
cuts itself out of the circuit. Since there is no flow of 
current, burned-out lamps are prevented from being 
started needlessly and the life of the starter is greatly 
extended. In addition, ballasts are protected and 
current is conserved. All this results in lower main- 
tenance costs. 


SEND FOR NEW CATALOG 


Our new catalog tells how to use G-E Fluores- 
cent Accessories for best lighting results. You 
can obtain your free copy by writing to Section 
G443-8, Appliance and Merchandise Dept., 
General Electric Company, Bridgeport, Conn. 


GENERAL & ELECTRIC 
























“Bent conduit 
is installed 
as easily as 
straight— 


—when you're 
using KONDU!" 


And you can put up Kondu fittings 
close to corners, or right up against 
girders or partitions, just as easily 
as in the open. 


The Harder the job, the More 
you appreciate Kondu. B ut it 
saves you time and money on 
every ordinary job, too. It's the 
easiest fitting to tighten up in per- 
fect alignment. 


Every Kondu fitting is a union, 
and can be taken out of the line 
without disturbing conduit. 


Takes either Thin-Wall or 
Thick-Wall conduit, with either a 
Threadless or Threaded connection 
—at any outlet. 








Vibration-proof . . . self-locking, 


permanently tight. Practically un- 
breakable, 100% re-usable. Write 


for the Kondu Catalog. 


KONDU CORPORATION 
Erie, Pa. 
















| Methods 


Practical 


[FROM PAGE 105] 


or cloth. A roll 30-in. wide (which 
dimension usually runs from 2-in. to 
3-in. greater for both paper and cloth) 
resulted in a series of 30-in. by 44-in., 
22-in. by 30-in., 15-in. by 22-in., 11-in. 
by 15-in., and 84-in. by 11-in. The last 
is a standard letter size sheet and is 
readily obtainable in cut form. Each 
sheet size was identified by a letter, 
the letter “A” being assigned to the 
largest because it was most commonly 
used and should be easily remembered 
by the draftsman. The successively 
smaller sizes were designated “B”, 
“C”, “D”, and “E”, respectively. The 
final folding size of prints from these 
sheets is 74-in. by 11-in., which is suit- 
able for filing in letter size cabinets, to- 
gether with correspondence, and does 
not require accurate folding in order 
to remain within the limits of a stand- 
ard size letter. The “D” and “E” size 
sheets are primarily intended for use 
in letter size binders. 

Each sheet was provided with two 
title blocks, the main block being placed 
in the lower right hand corner and the 
auxiliary block in the upper left hand 
corner. 

The auxiliary block was placed in an 
inverted position, containing only the 
drawing number and a short title, to be 
used primarily for. filing purposes, and 
to eliminate the wear and tear that the 
main title block usually is subjected -to 
from fingerprinting when looking for 
a drawing in a plan file. This fingering 
eventually causes the tracing fibres to 
break and accumulate dirt and, when 
reproduced, the image on this area of 
the drawing is either hard to read or 
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FIGURE 2—Folded blue print suitable for 
filing without the necessity of transcribing 
drawing number and title to outside of sane 














entirely unreadable. The drawing, 
when filed, is placed in a horizontJ 
plan file with the auxiliary block in the 
front of the drawer and on the right 
hand side. 

The drawing number in the main tit 
block was located so that it appears on 
the front of a folder print in the upper 
right hand corner with the title im. 
mediately underneath it. This makes 
the folder print suitable for filing ina 
standard letter file and eliminates the 
usual practice of transcribing the nun- 
ber and title to the outside of the folder 
print, see Figure 1. The method of 
folding prints is shown in Figure 2, 

The revision or change block wa 
placed at the extreme right of the shee, 
running from the top to the main title 
block (Figure 2). This location make 
it unnecessary for the draftsman to rest 
his hand on the body of the drawing 
while making notations and avoids soil- 
ing from perspiration. It further a: 
lows an engineer to study a number of 
revised tracings, stack them in a sheaf, 
and sign them without danger of blot 
ting. 

To eliminate the arrow and number 
method of indicating changed areas, 
border line was placed around the 
drawing. This was subdivided into ¢o- 

[Continued on page 173] 
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FIGURE 1—Imprinted sheet, showing title blocks, coordinate-marked border, 
revision block, and method of folding prints. 
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gnfinate zones identified vertically with 
Gmmbers and horizontally with letters, 
Wich are indicated in Figure 2. The 
‘erdinate marks, locating the zone in 
which the change occurred, are noted in 
we revision block together with a de- 
qription of the change and constitute 
| apermanent record. Thus an affected 
wea may be quickly located, which is 
highly desirable on construction and 
asembly drawings. To simplify still 
iyther the finding of a change, the af- 
feted area is circumscribed on the 
tack of the tracing with a heavy pen- 
di line which at all times indicates the 
intest revision, and which is always re- 
noved when a subsequent revision oc- 
urs. Each change or revision is 
identified by either a letter or number 
which follows a dash placed after the 
drawing number. Letters are used to 
indicate an issue of prints made while 
he drawing is in the development stage 
> mE nd numerals are used to indicate 
inf Na tanges after the drawing has been 
ated th completed and has been issued for con- 
he nut sryction, Thus the letter “A” in the 
e folder complete drawing number 100000-A 
66 df would signify the first issue during the 
ot: development stage, the letter “B”, the 
va om cond issue, and so forth. The num- 
a bi meral “O” in the complete drawing 
mei number 100000-O would indicate the 
aan ist issue of the completed drawing, 
peers wile the numeral “1” in place of the 
ids sol: ‘0” would indicate that the first 
‘ieee change or revision had occurred after 
hind the completion of the drawing. 
5 the These details, while seemingly in- 
of blot sequential, do really add much to 
the appearance and better use of the 
products of the drawing room. 
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W DETRIMENTAL IS 
if" POWER FACTOR 


— 





INDUSTRIAL 


Weare all cognizant of the fact that 
le intangible phenomenon called 
Power Factor has a direct bearing on 
lie eficient operation of an electrical 
3 ‘stem, That low lagging power factor 
1 noon reduces the useful capacity 


tei 





rs and equipment, increases 
Pm losses, increases voltage drop, 
» 1 general reduces a healthy elec- 


oe to a crippled state, is no 
Tet, 





Just how detrimental low power 
: ‘can be is clearly illustrated by 
attendant comparative table pre- 
ited by N. M. Mintz of Chicago, a 
inet factor application engineer rep- 
Senting the Cornell-Dubilier Electric 
tp., during a recent talk before Chi- 
"80 electrical contractors and motor 
Pmen. The chart takes you down 
Continued on page 168] 
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Throughout industry, greatly increased efficiency in baking, drying, 
dehydrating and preheating operations have resulted by utilization of the 
Near Infrared Process. One of many typical examples is the finish baking on 
steel drums at the Draper Manufacturing Co. In continuous line production 
passing thru a 60 ft. Infrared tunnel, 55 gal. drums are finish baked in less 
than 6 minutes. In a second tunnel, 44 ft. long, 100 1b. grease drums are also 
finish baked in 6 minutes. In a third tunnel, 11 ft. long, drums are dried at 
the rate of 250 per hour after leak testing in water. Considerable savings in 
floor space and manpower needs were made by these installations. Case 
histories of Infrared applicable to your particular application are available 


on request. 


Advantages tested for your plant 


Fostoria Industrial Service Centers, located in major cities, have complete 
laboratory facilities to test and pre-determine the specific advantages of 
Infrared in your baking, drying, dehydrating or preheating operations. This 
service is offered without obligation. Write, now, for full information. 





REQUEST 
BOOKLET 


today! 


Explains the Near 
ared Process and 
its proven advan- 
taqee in hundreds 
of industrial uses. 
Ask for NP-3-EC 





FOSTORIA INDUSTRIAL SERVICE 


Factory and General Offices 


Affiliated Manufacturers — Southern Products, Inc., Atlanta 
Amalgamated Electric Corp., Ltd., Toronto, Canada 


e Festoria, Ohio 


FOR BAKING e DRYING e 
PREHEATING e DEHYDRATING 


Trade Mark 
Reg. U.S. Pat. Off. 

































HEY, BILL! 
DID YOU SAY 
YOU'D LIKE 
TOSEEA 
REAL ROLL 
OF TAPE 2 


YOU'LL SPOT THE 
DIFFERENCE 


If you have any doubts about there being 
much difference in tape, just try Jenkins 
Gold Seal Tape on your next tough job. 
You'll find that Gold Seal sticks tighter, 
insulates better with one thickness and 
stands up longer .. . that it doesn’t “peel”, 
ravel or dry out like “run-of-the-mine” 
tape! Wrapped in cellophane and box- 
packed to stay fresh! Made by the makers 
of Jenkins Diamond Seal Friction and 
Rubber Tape, which meet ASTM and 
Federal specifications . . . Jenkins Bros., 































Rubber Div., 80 White St., New York 13. 





JENKINS 


FRICTION .-- RUBBER 
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Practical 
Methods 


[FROM PAGE 167] 


happens to the electrical system at each 
step along the way. 

Column 1 is the power factor ladder 
divided into 10-percent steps. What 
happens to current as the power factor 
is varied is pictured in Column 2. For 
example: If 100 amperes were re- 
quired at the end of a circuit having 
a 60 percent power factor, the con- 
ductors would have to be large enough 
to carry the 167 amperes required at 
the source. Raising this power factor 
to 90 percent would reduce the neces- 
sary circuit amperes to 111; if unity 
power factor were attained, the circuit 
current would be the load current of 
100 amperes. 

Obviously, if higher circuit currents 
are required at lower power factors, 
assuming of course a constant load 


EFFECT OF VARYING POWER FACTOR 





















power factor to increase the Capacity 
of existing conductors on inductive 
load circuits and thus eliminate tp 
need for more wiring to carry add. 
tional loads. 

To handle the same load, electri 
equipment must have a larger capacity 
at low power factor conditions, |, 
obvious that in order to deliver qj 
amperes at the end of a 60 percey 
power factor circuit, a transformer 
must be large enough to provide ty 
167 amperes needed on the conductors 
(see column 2). Comparative trans 
former sizes needed at various power 
factor values are presented in Colum 
5 of the table. As power factor é& 





creases, KVA increases 
K.W. 
KVA= 
(RVA DR 


Hence, low power factor means jp. 
creased investment in electrical equip 
ment. 

Voltage drop increases as power 
factor decreases, since the reactive cur. 
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100 100 1/0 319 100 2.0 2.0 200 
90 111 2/0 403 111 2.2 25 180 
80 195 3/0 508 125 2.5 3.1 160 

70 143 4/0 640 143 2.9 AA 1 

60 167 250,000 772 167 3.3 5.6 120 
50 200 300,000 926 200 4.0 8. 100 
40 250 500,000 1540 250 5.0 12.5 80 
30 333 750,000 2320 333 6.7 22.2 60 
20 500 Sasi ee 500 10.0 50.1 40 
10 1000 1000 20.0 200.4 20 

ares badass cae es sees 





STUDY THIS TABLE and see for yourself what power factor correction can 
do for an electrical system—in terms of increased capacity, reduction of losses 
and more economical use of equipment. 


current, the size and capacity of the 
conductors are _ directly affected. 
Weights of copper installed would also 


| vary as the conductors increased or 
| decreased in size. 


This relationship is 
clearly illustrated in Columns 3 and 4 
which indicate the comparative sizes 
and weights of conductors at various 
power factor conditions. For the ex- 
ample cited above, 250,000 CM cables 
would be necessary at 60 percent power 
factor while No. 2/0 would do the job 
at 90 percent power factor. Column 4 
shows that .772 lb. of copper per foot 
of conductor would be required in the 
low power factor condition compared to 
.403 Ib./ft. at the higher power factor. 

The story these two columns tell 
clearly indicate the value of raising 


rent of inductive loads introduces @ 
voltage drop which subtracts vecto- 
rially from the applied voltage. Like 
wise, the energy (I°R) losses increas 
as power factor falls. Columns 6 ast 
7 present the comparative effect 0 
varying power factor on voltage drop 
and energy losses. comes 

A picture of the comparative ’ 
capacity in percent of load at 30 pet 
cent power factor is given im colunit 
8 of the table. 
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The ravages of low power og 
(lagging) are somewhat difficult 
picture. This table is presented a 
the idea of giving a visual impress 
of the effects of such a condition ° 
the efficient operation of an electri 
system. 
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[FROM PAGE 74] 


WARTIME OVEN 


When Clinard Electric Company of 
Winston-Salem, N. C. was burnt com- 
pletely out of their original quarters 
me time ago, it remained for E. A. 
Kellette, Clinard’s engineer in charge 
of motor repair, to build a new shop 
fom scratch with any materials that 
night be available. | 

His new 10 kw. electric bake oven 
was one of the results. The oven sides 
and end are built of solid brick. The 
ceiling is supported by half-inch pipe- 
lengths spanning the oven width on 
four inch centers. Ceiling insulation 
is provided by a layer of sand evenly 
distributed four inches deep over the 
steel plate top. 

Heating units are mounted around 
the bottom of the oven about twelve 
inches above the floor. The 220 volt 











SOLID _BRICK BAKING OVEN 
built quickly under emergency condi- 
tons. Note the cleat and knob wiring of 
the resistance heating units. Sand is 
used on roof for ceiling insulation. 


3 phase interior distribution is run 
o cleats and knobs with uninsulated 
wire, Natural ventilation is provided 
ya fresh air intake under the oven 
door with damper-controlled vent in 
etiling to the outside air. The oven 





e load 
0) per 
-oluma 


factof 
alt 0 
{| with 
-essid 


S completely automatic with thermo- 
stat and time-clock control. 

_ The truck which rolls into the oven’ 
8 provided with side frames that can 
carry lengths of pipe supporting motor 
coils for baking. Large casters on the 
po makes easy rolling in and out 
, € oven. Two lengths of angle 
‘are used as track to guide the truck 
“stets in and out of this oven. 
[Continued on page 173] 
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Flamenol Building Wire Line 
includes Type SN and SNW 





TYPE SNW FLAMENOL* 
BUILDING WIRE 


(Small Diameter) 





Simplify wiring installations by using Flamenol Build- 
ing Wire for entire jobs: standard Type SN Flamenol wire 
for the dry locations; Type SNW for the wet locations. Type 
SN Flamenol wire has proved its worth over a period of 
years. The new Type SNW Flamenol wire has all the good 
features of Type SN Flamenol wire and in addition has a 
special thermoplastic insulation with low moisture absorp- 
tion. It is approved by the Underwriters’ in sizes 14 to 4/0 
inclusive for use in raceways in wet locations as follows: 

1. Underground 

2. In concrete slabs or masonry in direct contact with the earth 

3. In wet locations 

4. Where the condensation and accumulation of moisture 

_. within the raceway is likely to occur. 

Type SNW Flamenol wire like Type SN is small in 
diameter, light in weight and easy to install. The insula- 
tion of both these wires has long life, is high in dielectric 
and mechanical strength and is resistant to oils, acids and 
alkalies. For further information see the nearest G-E 
Merchandise Distributor or mail the coupon for folders 
containing detailed information. 

*Reg. U.S. Pat. Of. 


Hear the General Electric radio programs: ‘‘The G-E All-girl Orchestra’ Sunday 
10 P.M. EWT, NBC. ‘‘The World Today”’ news, every weekday 6:45 P.M. EWT, CBS. 


BUY WAR BONDS 


<=“ *  :  -.. 


General Electric Company 

Section W441-8 j 
Appliance and Merchandise Dept. 

Bridgeport, ‘Conn. 


i Sirs: Please send me the folders on Type SNW and Type SN Flamenol 
J Small Diameter Building Wire. § 
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“These are 
BUSY days!” 





SAVE TIME-select your 


conductor fittings from this 
Catalog . . ALL good types 


You can buy Tee Connectors, 
Grounding Clamps, Cable Taps... 
Straight, Parallel, Elbow and Cross 
Connectors . . . Service Connectors, 
Bus Supports, Terminals... prac- 
tically every good type, in the 
COMPLETE line. 






















JUST FOR 
EXAMPLE — 
here are some 
of the standard 
Penn-Union Vi- 
tite terminal 

lugs: 


































These types and 
many more—in a 
complete range of 
sizes. Write for Catalog. 














Penn-Union connectors are the first 
choice of leading utilities, indus- 
trials, electrical manufacturers and 
contractors. They have found that 
“Penn-Union” on a fitting is their 
best guarantee of Dependability. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 


-— am 


PENN- 
TT) 


Conductor Fittings 
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[FROM PAGE 169] 


Mr. Kellette claims that this oven, 


which was built quickly to meet a 


pressing demand, is producing better 
results than any he has ever used. 


PORTABLE GRINDER 
A HANDY SHOP TOOL 


Time consuming hand work is re- 
duced to a minimum in the motor 
service shop of the Scherer Electric 
Company, Indianapolis, Indiana. Wher- 
ever possible power equipment has 
taken over. One of the chores, for- 
merly done by hand but now motorized, 
is the numerous applications of grind- 
ing and sanding in motor shop work. 

A portable flexible-shaft grinder is 
the friend of all the mechanics in the 
shop. It is most frequently used dur- 
ing the final assembly of rewound 
motors to remove the film of varnish 
that is baked on the inside of the 
rotor bore. For this operation, a 2- 
inch diameter, 14-in. face, 50 grit, 
abrasive band on a rubber arbor is used. 
Shaft speed is 2,450 rpm. Now, 
only a few minutes is required to 
“polish” the face of the stator slots 
on an average size motor. Larger 
motors, of course, require a corre- 
spondingly longer time. 

The power unit is a compact Walker- 
Turner drive consisting of a 4 hp., 
single-phase, 110-volt, 3,450 r.p.m. 
motor with a four-step cone -pulley 
speed changer. The complete assembly 
is mounted on a tripod base equipped 
with casters, facilitating the use of the 
unit anywhere in the shop. 

By simply changing the type of wheel 
at the end of the flexible shaft, and in 





VARNISH FILM vanishes from the face of 
the bore in this stator, as operator manipu- 
lates flexible shaft sanding drum. 























* 


POWER UNIT consists of a portale 

assembly of a 110-volt, single-phase motor 

with a four-step cone pulley speed changer, 
It can be used anywhere in the shop, 


some cases the speed, the unit can be 
used for numerous other grinding and 
polishing applications. It is particu. 
larly handy for grinding down welding 
beads, cleaning armature slots, remoy- 
ing paint, rust, and cleaning metal sur- 
faces. The addition of a drill chuck 
to the end of the flexible shaft trans- 
forms the unit into a handy electric 
drill for hard-to-get-at places. 


CRADLES FOR 
ARMATURE WORK 


In the Electrical Equipment Com- 
pany motor repair shop of Richmond, 
Va., adjustable armature cradles are 
provided at each bench. The bench is 
specially built to accommodate the at- 
justable arms. 

The bench top is wooden planking 
24 inches thick with a two-inch space 
directly beneath. In this space, hollow 
steel stock two inches square and as 
long as the bench is deep, is used for 
the extension arms. The steel stock 
is vertically slotted so that retaining 
bolts can be dropped through the bench 
top to prevent the arms from being 
accidentally pulled all the way out. 

On the end of each arm is mounted 
a brass V-block which is padded with 
fiber strips to protect threaded ends of 
shafts and bearing surfaces. ; 

The arms can be moved out or 
laterally to any width to accommodate 
any size armature. They may also be 
pulled out longitudinally to a distance 
that will clear the circumference of the 
armature. : 

The device is extremely handy ™ 
that the bench with the worker's tools 
is always within easy reach. Further, 
when not in use, the arms can be push 
in and out of the way. 

A portable cradle stand is also pro- 
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ADJUSTABLE ARMS that can be 
moved laterally or longitudinally to 
accommodate any size armature. 


TWO BRAKE DRUMS, four lengths 

of bipe, two pieces of angle iron and 

wo steel pins make an adjustable arma- 

lure cradle that can’t be beat for useful- 
ness. 


vided in addition to those in the 
benches. The base of each stand is 
an old automobile brake drum. To the 
drum is welded an 18-inch length of 
heavy 24-inch pipe drilled diametrically 
tear the top to accommodate a 4-inch 
pa, Inside the 24-inch length is in- 
serted a 30-inch length of heavy 2-inch 
te Five holes are drilled in this 
. on three inch centers starting at 
“bottom. This gives five points of 
vertical adjustment at the option of the 
Worker, 

ad dlocks are provided in the top of 
€ two-inch lengths by inserting the 

[Continued on page 172] 
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— increased sales 


RITTENHOUSE engineers today are creating the better, the more 
perfect Rittenhouse Chimes of Tomorrow. 

Improved mechanical principles made possible through the 
use of new materials, new manufacturing methods and a new 
high standard of Rittenhouse workmanship will bring new 
simplicity of design, a lengthened life-time of new, care-free 
performance, and new beauty. 

The knowledge gained from the engineering and manufac- 
turing of complex wartime electrical systems, linked with 40 
years of distinguished pre-war accomplishment, guarantees this 
new Rittenhouse Chime perfection. 

That’s why the better chimes of the future will be Ritten- 
house made. And that’s why, if you consider Rittenhouse now 
in your postwar plans—you’ll remember Rittenhouse when 
peacetime sales begin. 


THE A. E. RITTENHOUSE COMPANY, INC. 
Honeoye Falls, New York 


MEnMhomse 


DOOR. CHIMES 



























































SEND FOR THIS 
HELPFUL DATA ON 


GEDNEY 
FITTING 













GEDNEY ELECTRIC COMPANY 


RKD SULDING « RADIO CITT » NEW YORK, N. Y. 








“Gedney Fittings Fit" 
SOLD THROUGH WHOLESALERS 


GEDNEY ELECTRIC COMPANY 
RKO BUILDING NEW YORK 20, N. Y. 


HEAVY DUTY 
Carbon Lamps 


FOR INDUSTRIAL USE 


® Recommended for use 











where Long Life is essential, 
where Vibration is exces- 
sive, where Inaccessibility 
of lighting fixtures makes 
Replacement Difficult, where 


a Pilot Light is needed. 


Available in a wide variety 
of sizes, shapes, candle 
power and voltages — stan- 
dard and candelabra bases. 
A large supply of all standard types 


cre carried in stock, thus assuring 
you prompt service at all times. 


Write for catalog sheet 1-2 
for full details or see your 
Electrical Wholesaler. 


NORTH AMERICAN 


ELECTRIC LAMP CO. 





1044 Tyler Street 








St. Louis 6, Missouri . 


Motor 
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[FROM PAGE 171] 


vertex of a short piece of 34-inch angle 
iron. The piece is welded to the top 
of the pipe,,and then padded with a 
thin layer of fiber to protect shaft 
bearing surfaces. 


PARTS DISPLAY 
AIDS CUSTOMERS 


Undoubtedly many motor service 
shops have had customers come into 
the shop and ask for—“a gadget that 
looks something like this” or some such 
vague description of a part that they 
need. The Industrial Electric Service 
Co., Joliet, Ill., has had this experience 
and decided to do something about it. 
The net result was the development of 
two display boards and a showcase for 
displaying bulky parts and accessories. 

One display board contains a sample 
of every type of carbon brush that the 
shop stocks. Tabs under each row of 
brushes contain the catalog numbers 
and the stock bin or drawer number. 
The brushes are glued to the board to 
prevent damage in the event they might 
be needed for an emergency repair. 

For displaying bulkier parts and ac- 
cessories, Otto Pohlers, shop owner, 
uses an ordinary showcase. Here he 
has samples of bearings, large con- 
tacters, automatic switches and other 
motor and control parts numbering be- 
tween 800 and 1,000 pieces. Each part 
in the case is tagged bearing the actual 
part number and stock bin identifica- 
tion. 

Mr. Pohlers has these displays in the 
office section of his building and attests 


| to their time saving value. It tends to 





CONTACT DISPLAY board serves a 
useful purpose in the contactor renewal 
department. Broken and burned contac- 
tors or parts can be compared with those 
mounted on the board. 











KNOW ELECTRICITY 
AS EXPERTS KNOWIT 





-AND GET 
AN EXPERT'S PAY 








What about your future? Who is 
safe today? Surely not the man who 
is —— to mae still! Know 
your job thoroughly—pre 
self for jobs ahead. To do ju hb 
thousands of men have u: 


The CROFT Libray 


of Practical Electricity 


7 Volumes, 2906 pages 
1948 how-to-do-it illustrations 


@ The Croft Library is a complete electrial 
educator. It is founded on practice—on 2 
years of shirt-sleeve experience—on wot 
as it is actually done. It is jammed from 
cover to cover with the kind of hardheaded 
facts you want. Written so that the begir 
ner can easily understand it, yet so sound, 
so thorough, that it is the. daily guide of 
59,000 highly paid electrical workers ad 
engineers. 


@ Croft tells you the things you need » 
know about motors, generators, armatutes, 
commutators, transformers, circuits, switt 
boards, distribution systems—electrical m- 
chinery of every type—illumination in it 
every phase—the most improved 

of lighting—lamps and lamp effects, etc- 
how to do a complete job, from planning 
it, to completion. 


NO MONEY DOWN 
EASY PAYMENTS 
10 DAYS' FREE EXAMINATION 


Fill in and mail the coupon below and we wil 

you the entire set of seven volumes for tts 
days examination on approval. We will all 
the risk—you assume no obligation. If ym 
decide to keep the books, send $3.00 in # 
days and the balance at the rate of $3.00 a month. 


SEND THE COUPON NOW 
AND SEE THE BOOKS FOR YOURSELF 


PITTITITITTTTTrree ELL LLL thee 


EXAMINATION COUPON 





McGRAW-HILL BOOK CO. 
330 W. 42nd St., New York (8, N. Y. 


3 3 
: ' 
3 : 
: ' 
: ' 
4 ' 
— en ' 
5 Electri 
: Pemit $3.00 then and $3.00 » mail, 
: > oa $18.00 has been vail | 
c 
(Zp insure shipment, write plainly H 
: i —— 
‘ 
=: Name séeenescvete ooo 8 
: ' 
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® City and State.......+.-+0e++++ 
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BRUSH DISPLAY board in this motor 

shop office has samples of more than 200 

carbon brushes kept in stock. It provides 

the customer with an opportunity of 

comparing his damaged sample with the 
renewal brush he needs. 


diminate considerable misunderstand- 


B ing, confusion, word picture descrip- 


tions and in some cases even arguments. 
Inaddition it advertises the large num- 
ber of parts and accessories that his 
organization keeps in stock for the 
customers benefit. 


Modern 


lighting [FROM PAGE 78] 


proceeded down the line, pulling wire 
and making splices. 

The job was almost completed before 
the fixtures finally arrived, and the 
moment they were delivered, all three 
saffold crews went to work doubling 
lack, from section to section through 
the fire walls, installing fixtures and 
lamping. 

Despite the delay in fixture delivery, 
and despite the fact that the crews had 
0 double back to finish the job, the 
irst building was lamped and lighted 
within 22 days from the time Roy Rob- 
7 Was notified he would have only 
> days for each building. The sec- 
td was completed and crews were out 
of the depot in another 18 days. 
iting by experience gained in 
ane the first building, four days 
a saved in wiring the second; 
_ l€ entire job was completed 30 

Ys ahead of schedule. 

Continued on Page 174] 
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TEXTOLITE 
SOCKETS. 


in All 
= Locations 












items 


You can use these sockets in hundreds of places— 
factories, mills, warehouses, stores, homes, etc. They 
are strong, have excellent insulating qualities and are 
good looking too. What is more they will retain their 
pleasing appearance. Pull, push,. key and keyless 
types are available. 


The interior of these sockets is.one piece and 
totally enclosed. Caps and shells are self-insulated 
and will not rust, corrode, flake, or tarnish. No 
“liners” are needed. A threaded catch connection 
holds cap and shell together securely. Standard shade- 
holder threads will hold shades tightly. 


For further information see the nearest G-E Mer- 
chandise Distributor or write to Section D441-8, 
Appliance and Merchandise Department, General 
Electric Company, Bridgeport, Conn. 


Hear the General Electric radio programs: 
“The G-E All-girl Orchestra” Sunday 10 
P.M. EWT, NBC. “The World Today” 
news every weekday 6:45 P.M. EWT, CBS. 


BUY WAR BONDS 
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IMMEDIATE DELIVERIES 


CHICAGO TOGGLE BOLTS 


You can't beat these dependable Chi- 
cago Toggle Bolts for fastening to lath, 
plaster, hollow tile or any type of hollow 
wall. Furnished in 25 sizes from '/g x 2" 
to /y x 6". All types of screw heads or 
toggle-head riveted on with nut. Immedi- 
ate deliveries. Call your wholesaler. 
Write for Catalog on Chicago Anchor- 
ing devices. 


CHICAGO EXPANSION 
BOLT COMPANY 


2231 W. Ogden Ave. @ Chicago 12, Il. 
















BR-R-R! THOSE 


ILSCO LUGS 
sure RUN COOL! 






electrolytic copper 
connectors are made 
from pure copper 
strips and tubing. 
Weight is one-third 
to one-sixth of cast 
connectors . . . but 
performance is often 
superior to heavier 
and bulkier cast cop- 
per alloy connectors. 


Buy conductivity ... not weight! 





Please rush us sample and 
$2-page illustrated catalog. 
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Sw CINCINNATI, OHIO 








COPPER TUBE 
& PRODUCTS, Inc. 








Modern 
Lighting 


[FROM 2AGE 173] 


LIGHTING A PIPE 
FABRICATION SHOP 


Good quality lighting is essential in 
all phases of industrial operations, par- 
ticularly in layout departments, with 
the required intensity depending largely 
upon the type of material handled. That 
is the premise upon which Briner Elec- 
tric Co., St. Louis electrical contract- 
ors, base their lighting sales and in- 
stallation activities. 

That was the basis of their recom- 
mendations when they were called in 
to do something about the lighting in 
the layout department of a midwestern 
pipe fabrication plant. The work in 
this department consists of assembling 
sections of large pipe, bent according 
to specified contours, with valves and 
flanges inserted at specified intervals. 
Once the various sections, valves and 
flanges are matched according to plan, 
they are tackwelded in place and sent 





Detail of Outlet Support 
Fixtures are suspended from conduit 





44 "box 
I 16 5 
me © 
¥Y4-in i \ 
extension” ‘Single, 3-prong,twist-type 


grounded receptacle 


Detail of Single Receptacles on Alternate 
Circuits 
©,@-Circuit designation 


MOUNTING DETAILS show the 
method of supporting the steel octagon 
outlet boxes; also the single, twist-type, 
grounded receptacles installed with ex- 
tension ring covers to provide adequate 
working area in outlet. 


to another department where a com- 
plete welding job is done. All work 
is done on layout tables, 30 inches 
above the floor and measuring, in most 
cases, 15-ft. by 15-ft. 

Original Lighting—The existing 
lighting was of extremely poor quality. 
A total of six fixtures, each containing 
three mercury lamps operating—one 
lamp per phase—on a 3-phase, 220- 
volt system, provided only two to 
three foot-candles on the working plane 
in the 60-ft. by 50-ft. area. 

New Lighting System—Recommen- 
dations led to the installation of a con- 
tinuous-line fluorescent system utilizing 
the 100-watt, 3,500° K. white lamps. 
Three continuous rows of Day-Brite 
units, mounted end-to-end, and spaced 





How the electron 
works for yoy 


Here is the kind of book you have been 
awaiting—an ABC book which will show 
any electrical worker or salesman of ele. 
trical supplies what electronics js all about, 
This book gives you simply—without form. 
ulas or much mathematics just what you 
want to know about electronic Principles 
and how they are applied in working de. 


Just Published 


A PRIMER OF 
ELECTRONICS 


By DON P. CAVERLY 


Commercial Engineer, 
Sylvania Electric Products, Inc. 


235 pages, 52x82, illustrated, $2.00 


Here is an especially clear and simple ex- 
planation of electronics and electronic tubes 
and circuits, for all concerned with the 
manufacture, application, or operation of 
household or industrial electronic devices, 


@ The text is concise and written in 
language that anyone can understand, 
yet is technically authoritative and 
complete. 


@ More than 200 specially prepared 
illustrations are an important factor 
in the clarity of the treatment. 


@ The material has grown out of the 
widely-known series of articles in 
Wholesaler's Salesman. 


The book begins with the atom, the electron, and 
static and electron discharges and takes the reader 
step by step through explanation of electric cur 
rent, magnetism, and electromagnetic radiation, to 
an understanding of simple radio tubes, fluorescent 
lamps, cathode ray tubes, ignitron, thyratron, and 
other tubes and their basic connections for prac: 
tical purposes. 


The book covers concisely, tically, so that 
any one may understand, such topics as: produc: 
tion of radio waves; reception of radio waves; 
short-wave radio; frequency modulation; tele- 
vision transmission; television reception; 
ultra-high frequencies and microwaves; 
—- and directing by radio; infra- 
red; ultra violet; hot cathode fluo- 
rescent light sources; fluorescent 
lamp circuits; cold cathode fluo- 
rescent light sources; bacteri- 
cidal tubes; strobotrons; 
photo-electric tubes; ca- 
thode-ray tubes; icono- 
scopes; image-dissector 
tubes; facsimile record- 
er tube; ~—— tubes; 
electron microscope; 
electron tubes in general. 










See it 10 days 
on approval 





McGRAW-HILL 
EXAMINATION COUPON 


McGRAW-HILL BOOK CO., Inc. 

330 W. 42nd St., New York 18, N. Y. i 

Send me Caverly’s A PRIMER OF ELECTRON 

re Ee ty 
00, plus ° 

turn book Sostpaid. (Postage paid on cash orders.) 





BORED occccccccosvosceccesccccovescssoesettra 
BABTORS onic ccc ccccescsscccccccdescosesreuram 
City atid BEARD. ccccecccsccccesscnesssoerertiney 
PGI. .oc'v0cc6000c0s0000000c008ssessrrnem 
EC. 4-44 
COMPANY ..cccccccccccccceccocsscsessee ; 
(Books sent on approval in U. 8. and Canads aes 








Electrical Contracting, April 1944 


nits, 
on 1 
of the 
100-v 
trial 
heigh 
provi 
the fi 
the a 
Th 
the W 
floor, 
depre 
Fig 
Both 
condt 
dle-pl 
oan 
at I 
boltec 
puri 
Th 
inch | 
} an 
provi 
outlet 
gle, 
grout 
ixtur 
to th 
of ur 
two ¢ 
feedin 
a flex 














tron 
you 


have been 
will show 
in of elec. 
all about 
hout form. 
what you 
Principles 
orking de- 


OF 
ICS 


c. 
ed,. $2.00 
simple er- 
ronic tubes 

with the 
eration of 
ic devices, 


rritten in 
derstand, 
tive and 


prepared 
it factor 
t, 


it of the 
ticles in 


lectron, and 
3 the reader 
‘lectric cur 
adiation, to 
, fluorescent 
ratron, and 
is for prac: 


ly, so thet 
as: produc: 
o waves; 
n; tele- 





$5 


Jeseoeeer® 


Jooecoese® 





spits, mounted end-to-end, and spaced 
on 17-ft. centers parallel the length 
ithe area. Each fixture contains two, 
i0-watt fluorescent lamps in an indus- 
rial RLM type reflector. Mounting 
ieight is 23. feet above the floor to 
vide sufficient clearance between 
ie fixtures and a bridge crane serving 
the area. 

The average lighting intensity on 
te working plane, 30 inches above the 





oor, is 35 foot-candles after taking 
iepreciation into consideration. 

Firture Mounting and Control— 
Roth the fixtures and the branch circuit 
wnduit for the new 115/230-volt, sin- 
dephase, 3-wire system are mounted 
amessenger cable which is supported 
at 15-ft. intervals by rod hangers 
iolted to the roof truss chords and 
purlins. 

The lighting outlets consist of 4té- 
inch steel octagon boxes equipped with 
1.and l-inch extension ring covers to 
provide additional work space in the 
outlet, Each outlet contains two, sin- 
de, “twist-lock” type, three-poie, 
grounded, receptacles to feed adjacent 
fixtures which are alternately connected 
to the two circuits serving that row 
of mits. Each outlet- thus contains 
two circuits. A total of six circuits 
feeding the three rows of units provides 
aflexibility of control that permits use 





A 
mee 2 7 2 7 2 7 2 4 
nt * i i. aL J. jr A it. / a 
| 52:100w. Mazda F lamps -3500 ‘white - 
! per fixture, fixtures and conduit 
S mounted on messenger cable 


: PIPE PREFABRICATION DEPT. 
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| layout tables-30 inches high - 
8 located throughout entire area 


$65 6 § 6 5 6 5 6 5 


4 - ceahhe Pa wemekeemsetekaeaconnua amet > 
\23ete.- indicates circuiting 

PARALLEL LINES of fluorescent units 
provide an average of 35 foot-candles of 
tol, evenly distributed, light for layout 


work in this pipe fabrication plant. Units 
we suspended from messenger cables. 

















tall or one-half of the units, depend- 
Ng Upon the natural lighting conditions 
ind the work at hand. 
The branches are No. 12 conductors 
tiroughout with a separate insulated 
found wire in each circuit to provide 
‘ continuous ground connection for 
the detachable fixtures. Each fixture 
‘wired complete with a three-wire 
‘rd and a three-prong, “twist-lock” 
pe attachment plug—the third prong 
"8 used for the ground connection. 
& antenance is handled from the 
‘neway. If something more serious 
his lamp burnout occurs, the entire 
= is disconnected and a spare 
sed as a replacement until the 
tive unit is repaired, 
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Speed plant communi- 
cations through this 


vocal ‘’NERVE CENTER” | 


BELL VOICE PAGING 
and amplifying SYSTEM 


BELL Voice-Paging Equipment provides the speed and 

efficiency modern plants demand of their call systems. 

It locates individuals in the quickest time possible... 
cuts “hold-the-phone” delays to 
the minimum . . . provides for 
plant-wide broadcasting of an- 
nouncements, instructions, time 
signals and alarms—and even 
permits broadcasting of recorded 
music and entertainment. Its © 
widely adjustable, precision-built, 
standard units—specially de- 
signed for industria] use—can be 
grouped to fit any need. Also de- 
signed for quick, easy expansion 
or re-arrangement. Get details 
on this new BELL Industrial 
Sound Equipment. 


BELL SOUND SYSTEMS, Inc. 


1196 Essex Avenue Columbus, Ohio 
Export Office: 5716 Euclid Ave., Cleveland, Ohio 












VARIOUS NEW MODEi3 
AND RANGES 


Test Insulation the Modern Way 


with a MODEL B-5 
MEGOHMER 






NEW BATTERY-VIBRATOR TYPE 


Neo more tiresome cranking of a hand-driven 
generator . . . Entirely self-contained, steady 
test potential of 500 volts DC, available at the 
touch of a switch. Direct reading in insulation 
Cosenaace. ' 





HERMAN H. STICHT CO., INC. 


27 PARK PLACE NEW YORK, N.Y, WRITE FOR BULLETIN No. 430 E 



















CHANGE OF ADDRESS 


McGRAW-HILL PUBLISHING COMPANY 
330 West 42nd Street, New York. 18, N. Y. 


Director of Circulation: 
Please change my address on Electrical Contracting 
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One of 10 BURKE 


TERMINAL Si ~a 
. ie | wi es ee aie 2 

ry - 
BLOCKS eee 


BurKE bakelite Terminal 
Blocks moulded under 







Too often the laundry is thought of by 
in terms of washing machine and hand # 
iron load. The modern laundry in the § 
home of tomorrow will Consist of an 
automatic cycle washer, a drier, af 
ironer, and a water heater, for a total 


enormous pressure in average consumption of 3800 kilowatt wi 
hardened steel moulds— hours annually. The value of the com. a 
10 styles for 2 to 12 wires. plete laundry as a consumer of kilo. i 
Designed to go into Dis- yan hours, coupled with maximum di 
patching and Traffic coneatereadlaany tea es pot 
Signal Systems, Switch- Again, the advent of the Precip str 
board, Fire and Patrol tron, as a practical home device the , 


assures in air supply free from dus c 
and with low bacteria count,—and the bak 
Home Freeze Locker—when added tp 


Signal Systems, etc. Im- 
pervious to moisture—high 


electrical resistance—fast : whe 
to install and economical. the heatin & and cooling system, bring tive 
to the utility room a total load of 270 the 


kilowatt hours. 


« Write Den. [3 B. a just 
for folder and prices. ahh tiie ieee aaah OLOCHS 194X Products Will Come ing 


When the war is over, the crucial 


AC AND DC MOTORS AND GENERATORS probiem of all industry will be one of 
re-conversion with minimum unen- 5 


UR 8 PSI PITT oie oe LOL OR ESR ployment. ‘This means that te mn] 
facturer must get back into the produc- 
BURKE ELECTRIC COMPANY °« ERIE, PENNSYLVANIA tion of the things thet he wis tadite ber 


when the clouds of war descended. aie 


p as € 
The tools, the techniques, the mate thro 


FOR MODERN A I! STI A rials, the production lines can be more f 
T H E L I N E easily converted to 1942 products than re 
F _ i : © | b N T iA, Akl | = to wait for new tools, new techniques, sr 
new materials that entirely new prof... 


LIGHTING ELECTRICAL EQUIPMENT ducts would require. It is therefor, f 











only sound, sensible thinking to antic proc 
pate that the equipment and materials pet 
will be the same or similar to those ing 
with which we built in 1942, Tokf .. 
sure, these may carry a new dress, but parts 
fundamentally, 1942 products should ree 
be anticipated for the immediate pos f ,., ; 
war period. recth 





Combination Switch ‘ Fae 
and Receptacle Boxes z 
—7. i. and N. We r. ‘ x. 
ouble pole, single Ag : 
throw-switch, and tan @ i 
\ ie 


single-phase recepta- @ 
cle. 










De oe oot Bexene ‘Please do not misunderstand me. ; they 
Waste’ phase.” “ ™— || believe that many of the elements ami 4.) 





materials and products which we hae yy, 
seen displayed across the pages of our dena 
forward-thinking publications and have ang 
heard expounded from the stage and Mone 
press, as “Items of Tomorrow 9 carry 
eventually become a fact. into 
Product and design history, how: wind; 
ever, has been one of organized i track 
provement year after year, throus"h the ¢ 
0. 9-8-2 for research and development—step by dling 
complete details on the a . w tecll- 
en oe step. New materials require ne be se 
Boxes Watertight. niques, new machinery, reasonable PB piety 
Furnished complete riods of testing before the reputable partn 


Sine, yelow’ and opal ef 
loan, manufacturer is prepared to place U tr, 


ACME FLUORESCENT 
LAMP BALLASTS 


Now available in designs and sizes to meet W.P.B. ; 

regulations. Write for Bulletin 157-157A. ona gee. Tons } 
and are used te connest € 

branch circuits. Branch 4 

Junction Boxes are fuse- 





COLD CATHODE 
LIGHTING TRANSFORMERS 


Familiarize yourself now with this new form of h ket f onsumer use, afl trans! 
lighting. Write for Bulletin 162. THE M. B. AUSTIN COMPANY ven ie ces appli f Mona 


THE ACME ELECTRIC & MFG. CO._| | 106-116 $. DESPLAINES ST., CHICAGO, || jousing as. wel alle 

















CUBA, N. Y. —~ CLYDE, N.Y: 
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Motor Shop Layout 
Speeds Repairs [FROM PAGE 44] 


ty burning the twisted leads into a 
welded joint by use of an oxy-acetylene 
rch, and stator is given another test 
for correct connections, opens and 
sort-circuits. 

Armatures go to the armature bench 
where they are wound and commuta- 
tors replaced. Leads are cleaned and 
the windings are checked for shorts and 
grounds. Soldering leads into the 
commutator is done in a soldering 
pot—horizontal commutators getting a 
sraight-down dip while vertical com- 
mutators are rotated at an angle 
through the solder. 

Stators and armatures are dipped and 
baked, and then go to the storage area 
where they are placed in their respec- 
tive trays. Trays then are taken to 
the machining areas and proceed as 
just described for those motors requir- 
ing minor repair. 


Large Equipment Repair 


Since the volume of large equipment 
handled is only a fraction of the num- 
ber of small motors, the same mass 
production techniques cannot be used 
as effectively. However, a straight- 
through procedure is used. That is, 
the motor is taken to the far end of 
the shop after test, disassembly and 
stripping, where coils are wound, slots 
are insulated, coils are inserted and 
connections are soldered; and in the 
Process, the frame (or armature) 
moves closer, step by step to the receiv- 
ing end where it is dipped, baked, tested 
and shipped. At the same time that 
parts to be rewound are delivered to 
the winding area, the mechanical parts 
are delivered to the machine area (di- 
rectly across. the main aisle) where 
they await return of the frames from 
the bake oven. 

Handling of copper in the winding 
department has become an easy, fast 
and efficient operation. An American 
Mono-Rail track has been installed to 
atty chain-falls from the stock shelves 
into the motor and transformer coil 
winding departments. The Mono-Rail 
track is built in a U shape around 
the coil stock-racks to facilitate han- 
dling of coils from both sides. As can 
© Seen in one of the accompanying 
Pictures, the motor-coil winding de- 
partment is handled by one side of the 
i. To get coils down to the 
, stormer winding department, a 
Psigng track switch had to be in- 

ed at the vertex of the U. A 
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[Continued on page 178] 
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Simplex-Tirex 
Flexible Cords and Cables 


Now Have “Synthetic Rubber” Insulation and Sheath 





Many of the industries now classed as “essential” have used millions of feet of 
TIREX - rubber sheathed - cords and cables. During the war their demands for 
TIREX have increased to such an extent that little has been left for normal 
commercial uses. Mines, shipyards, railroads, and other vital war activities have 
needed every foot that could be made. 


At the same time, the sources of supply of natural rubber have been cut off and 
available stocks have been reduced until rubber can be used only for purposes 
where no substitute can be found. It can no longer be used in sheath compounds 
for cable - and only in insulation for a very few types of cable where service re- 
quirements preclude the use of synthetic materials. Synthetic insulations and 
sheaths have replaced rubber compounds and the new materials have, in many 
instances, exceeded expectations both mechanically and electrically. 


In flexibility, toughness, abrasion resistance and safety, the TIREX of today - 
we call it “WAR-TIREX” - approximates pre-war TIREX standards. In essential 
industries doing important war work Simplex WAR-TIREX cords and cables are 
doing an outstanding job. Performance records indicate that synthetic insulations 
and sheaths may have an important place in postwar work. 


If you need flexible cords or cables for portable electrical tools or mobile equip- 
ment, we shall be pleased to tell you how Simplex WAR-TIREX can serve you. 






ble Co., 79 Sidney Street, Cambridge 39, Mass. 






Simple 


ELECTRICITY 


For Any Job—Anywhere 













For a dependable source of electricity on projects remote from com- 
mercial power, Onan Electric Plants are proven leaders in the field. 
More than half of the Armed Forces’ total requirements for Power 
Plants are built by Onan. 






Gasoline driven .. . single-unit, compact design ... 
Sturdy construction . . . Suitable for mobile, sta- 
tionary or emergency service. 








Over 65 models, ranging in sizes from 
350 to 35,000 watts. 50 to 800 cycles, 
110 to 660 volts, A.C.—6 to 4000 volts, 
D.C.—Also dual A.C.-D.C. output types. 

Descriptive literature 
sent promptly on request. 


D. W. ONAN & SONS 


2088 Royalston Ave. 
Minneapolis, Minn. 
















i 





Awarded to each 
of ONAN's four 
manufacturing 
plants. 


QNAN 
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Motor Shop Layout ALECTRICAL 
Speeds Repair trrom pace 1 | eM eae laa -<ormm | Tes 











PROFITABLE 


Opportunities for you spur of track was then installed from 








































































with the switch to serve the transformer 
area. ofa 
A U T (@) M AT i Cc An electric jib. crane has also in- gives 
creased handling efficiency. The I- resist 
TIM e C LO KS beam boom swings through an arc of - bya 
1 w } 
Window Lights . . . Electric and Gaseous Tube about 270: degrees and serves part of UNDERWRITERS ator- 
SMiaras “meted catate™ “Platting | the machine area and part of the DER WRITERS! | rt 
eee e+. Pum 4 - 
Meters “ ; Electric) Refrigerator Betrosting - winding area. a Th 
Line cock Suter Matte --g.ourtgkiom | The large equipment division also | | L&T TELFUSES ||” 
Systems - .. Appliance Outlets . .. Water Soften- h d f. 5 1 ay, 
ing Equipment . . . Advertising Displays .. . as a dynamometer tor testing .arge A | to Littlef F simile 
Ventilating Systems... Attic and Exhaust Fans : pproval to Littlefuses from 3 0 8 amps. 
.. . Electric Fountains a wy Ale Conditioning motors. Although not a routine test, 250 hn — e uses. For electric excef 
Commrcce . ON Wen Pompe. < apaitery the dynamometer is used extensively aplllienm—iaaheie~ondien, i supplie- 1 shoul 
Charging . . . Sprinkling Systems . . . Airport ° E 
Lighting . . . Church Bulletin Boards . . . Diera- at customer request and also for veri- Y: the pe 
mas... Coal Stokers... Time Signals... : : : 1/100 to 2 amp. 
Chemiculture. . . Paint Agitators . . . Blowers fication and information tests. A large eis Sells aim. separ 
...» Yard Lighting Systems... Bulletin Boards ‘ 5 nl ; — i 
:“.". Heat Treating... Panoramas . . . Con- test board provides any combination of struction. High time the r¢ 
veyors . . - Suburban Railway Station Platforms 5 pote lag. For surges, and : 
. . . Chime Systems . . . Electric Cookers . . . voltages (in steps of 15 to 20 volts) intermittent duty. cuits 
Factory Lighting ... Electric Glue Pots... Park 
and Playground Lights... Gas and Oii Heatin up to 600 volts at one, two or three Y2 to 3 amps. (see 
Valves. Greenhouse Lights." "°° on hase. A double th h Straight link type. stan 
ape ghts. p ase. : ou e t row, three pole Control to prevent oxi- Nb 
Write for Information switch in conjunction with an auto- — depend- grour 
and Discounts sera (formerly _— as a re- 4 to 8 amps. the fc 
uced voltage starter) is now used in Mee eteeve tm 
AUTOMATIC the test transformer primary leads to Sleeve takes pressure Th 
* i btai dditi an aes Th shocks on short circuits. te 
Electric Manufacturing Co. . am @ “ OnE! VO es - “$e >. Catalog shows, fuses for P 
e ¢ y i] oT eve n ° 
TIME SWITCHES—FLASHERS est transformers are double woun , to pow BM gt ay grour 
with a great number of taps in the are al 
MANKATO ° MINNESOTA secondary. All transformer tap leads 259 wae ee cult gram 
. . jonte, 4 . ° 
Waa CU are brought to the test board and termi- 4789 Ravenswood Ave., Chicago 40, Ill. circut 
nate in jack-and-plug receptacles. readit 
All motors and transformers are forme 
given standard tests before shipment. to st 
The third operating division of the can b 
company is construction and industrial with | 
maintenance. Its operations are equally ; Th 
interesting and efficient and deserve hoes | 
lengthy treatment, but space limitation e ectors either 
™ permits only mentioning it. aye 
New Practical ~ 
amme 
e 
Unit to Cut pam 
r . auxili 
Installation Time (ee 
conne 
@ The “Messenger Hanger” and the ‘‘Mes- 
cal pratieal, Uimeceavine unit for woo with cs 
hg 8 ERAS FOR LOCAL AND i 
ay a Ty go Tag ad 
fetin ‘gives full ‘and complete details—send GENERAL 
| LIGHTING = 
Usi 
lete line of Pe 
MULTI i mplete line 
Fessenat. ond P incandescent Safety 
units for residential and com- Pure 
mercial installations. No two 
fobs ee we sau oat of tw 
- “Messenger Strap’ for and contractors know 
MGonduit and ‘Cable of Cadmium Plated Steel they rely on MULTI they will mately 
Strong, made o admi- or Everdur., For,  messen- have the correct unit to ee v,\) fee 
dur. Top loop of er be used with Minerallac the most exacting demands 
grips messenger cable to “Messenger Hanger.’ * they are the modern answer 10 The r 
rmit conduit to be <4 Fits all standard outlet = . resent needs. ss 
= Place without fall sents sand 3%” messen- p i rods i 
THE MIRACLES of industrial chemis- @ Send for Complete Cates 
MINERALLAC try in the synthetic field are revealed to af tw 
St. Louis, Mo, electrical maintenance 
ELECTRIC COMPANY men by Samuel J. Rosch, manager in- (Ry, J 
New York City Office 50 CHURCH ST. - sulated products development, Anaconda ELECTRICAL MANUFACTURING 0. ae y 
" THEODORE B. DALLY Wire and Cable Co. Here he exhibits a AGO, ! gtoun 
5 N. Peoria St. Chicage length of synthetically insulated coaxial 1840 W. 14TH ST., CHICAGY, c 
er TORRE RNmETE cable widely used in radar and television. P 
ou lectr 
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Outdoor Grounding and 
Testing Techniques 


[FROM PAGE 59] 


ofa portable testing instrument which 
gives a direct reading of the ground 
resistance value. Energy is supplied 
by a battery or hand operated gener- 
ator—an integral part of the instru- 
ment. j 

The Three-Point Method—requires 
two auxiliary ground rods_ located 
similar to those in the above method, 
except that their resistance values 
should be approximately the same as 
the permanent rod being tested. Three 
separate tests are made to determine 
the resistance of each of the series cir- 
cuits composed of the two grounds 
(ee Fig. 8-B). The unknown re- 
sistance to earth R, of the permanent 
ground rod is then calculated by using 
the following formula: 

R, = $ (Ri + Re — Rs) 

The Ammeter-V oltmeter Method— 
is another means of determining 
ground resistances. Auxiliary rods 
are also needed (see Fig. 8-C for dia- 
gram). The resistances of the ground 
circuits are determined from the meter 
readings and are then used in the above 
formula to determine R,. Any error due 
to stray direct currents in the earth 
can be corrected—one of them taken 
with the test current reversed. 

The Fall of Potential Method—uti- 
lies an ammeter and voltmeter with 
either a direct or alternating current 
source and two auxiliary grounds (see 
Fig. 8-D). The current supply with 
ammeter is connected between the 
permanent ground and furthermost 
auxiliary ground while the voltmeter 
(preferably a high resistance type) is 
comnected between the permanent 
sound and second auxiliary one mid- 
way between the two. The resistance 
R, is then computed from the formula 


= — 

I 
Using a Calculation Graph—This 
method, developed by the Division of 
afety and Fire Prevention of the 
ure Oil Company involves the use 
of two auxiliary grounds approxi- 
mately 20 feet apart and not less than 
4) feet from the permanent ground. 
a resistance between each pair of 
é Is measured with an ohmmeter, 
8 insulated leads. Average values 
 tWo readings for each resistance 
vp R,, Rs), using reversed polarity, 


ar 
© used to compensate for stray 
stound currents, 
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WHERE To Buy 


Equipment, Materials and Supplies for 
Electrical Construction—Maintenance—Repairs 











DRILLS CONCRETE—METAL— 
woopD 


WODACK "DO-ALL" aM 


ELECTRIC HAMMER AND DRILL 


Saves time and money installing expansion 
anchors, Drills concrete to 1%" dia.; metal 





to %"'. Two tools in one. Easy to maintain. f TURN 
Universal motor. Star drills in 17 diameters. PT TORK. ANYTHING 
Also chisels, bull points, etc, Write for ELECTRICAL 
bulletin. acne 860 ON -& «OFF 

REGULARLY 


Wodack Electric Tool Corporation 


4628 W. Huron St. Chicago 44, Ill. 
Telephene AUstin 9866 


The TORK CLOCK CO.., Inc. 
MOUNT VERNON, NEW YORK 








° SAFETY'S SAKE 
SODER-FLUX 


Underwriters’ Approved 


. B. ALLEN CO., INC. 
6715 Bryn Mawr Ave. Chicago 31, Ill. 


cerning products or services 
wanted, please write: 

ELECTRICAL CONTRACTING L 

330 W. 42nd St. New York 18, N. Y. 


this or other advertising does 
j i not supply the information con- 

















SEARCHLIGHT SECTION 


(Classified Advertising) 


PLOYMEN : : 
eMPausiness ; COOPPORTUNITIES” : vsco on resate 
UNDISPLAYED —RATES—— DISPLAYED 


Individual Spaces with border rules for prominent 
display of advertisements. 


The advertising rate is $6.50 per inch for all 
advertising appearing on other than a contract 
basis. Contract rates quoted on request. 


10 Cents aA WORD. MINIMUM CHARGE $2.00. 

Positions Wanted (full or part time salaried em- 
ployment only), 44 the above rates payable in 
advance, 

Box Numbers—Care of publication New York, Chi- 
cago or San Francisco offices count as 10 words. me 

Discount of 10% if full payment is made in An advertising inch is measured %” vertically on 
advance for 4 consecutive insertions. one column, 3 columns—30 inches—to a page. 


(Copy for new advertisements received by April 19th will appear in May issue subject to space limitations) 























IDLE Equipment Is 
WASTED Equipment 


. - - and just as great a loss as 
it would be if insufficient power 


slowed up vital machinery 
scheduled for capacity war pro- 63 Curlew Str., Rochester, N.Y. 
duction. Tel: Glenwood 6783 























Have you idle equipment that 
you no longer need? Possibly, it 
can be taken out of the “waste” 
classification and put to work — 
NOW —in some plant, some- 
where, in urgent need for it. 


FOR SALE 
New Rheostats & Switches 


25—Catalog #61-013B Ward Leonard 
rheostats 4 ohm 7 amp 600 maxi- 
mum volts. 

19—Back connected Trumbull Switches 
3 pole 30 amps 250 volt fused. 


Immediate Delivery at Our Cost 
GREAT LAKES ELECTRIC 
& EQUIPMENT COMPANY 
16 N. Union St., Rochester 4, N. Y. 


Let used equipment dealers or 
advertising in the Searchlight 
Section help you “channel” your 
IDLE equipment to the war pro- 
duction front. 
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Make PERMANENT 
Connections Quickly 


This big, strong, heavy duty 
Sherman Solderless Lug is 
a favorite everywhere. It's 
easy to install, and it makes 
an efficient, permanent con- 
nection. Extra thread plate 
for strength. Floating pres- 
sure pad attached to screw. 
Serrated gripping surfaces. 
Sizes up to 500m CM. Write 












for catalog! 









H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICH. 


SOLDERLESS 








HOW TO handle every 
type of electrical job 


—dquickly 
—accurately 








Thousands have used 
this famous handbook 
as a working guide eof 
everyday usefulness. 
NOW it is ready to help 
you too, in a big 5th edi- 
tion — 600 pages larger — 
up-to-date — more than 
ever the one great pocket- 
book of practical electri- 1600 p 

city for you. Hiustrations, $5. 


Croft's AMERICAN 
ELECTRICIANS’ HANDBOOK 


Revised by C. C. Carr, Pratt Institute 


This book is packed from cover to cover with 
the facts every man doing electrical work needs 
to have constantly at hand—from fundamen- 
tals of electricity to remedies for electrical 
equipment troubles. Helps you install commer- 
cial electrical apparatus and materials intelli- 
gently, operate electrical equipment efficiently, 
and maintain it at high operating efficiency. 


FREE EXAMINATION 


= ed 1177 


10 DAYS' 





oy Book Co., Inc., 330 W. 42nd St., New York 


Send me Croft’s American Electricians’ Handbook for 10 
days’ examination on approval. In 10 days I will send 
$5.00 plus few cents postage or return book postpaid. 
(Postage paid on cash orders.) 


I” 6505s wb d 6005 405005 0.0:5056 048 besa oe ed FEC-4-44 
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*Appleton Electric Co.............. 105 National Varnished Products Corp.. 


Arrow-Hart & Hegeman Elec. Co.... 29 


So SS eee 176 
Automatic Elec. Mfg. Co........... 178 
*Beaver Pipe Tools, Inc............ 100 
Bell Sound Systems, Inc............ 175 
*Beniamin Elec. Mfg. Co........... 84 
*Biddle Co., James G............... 155 
Blackhawk Mfg. Co................ 104 
Brach Mfg. Corp., L.S............. 152 
*Briegel Method Tool Co........... 150 
*Bull Dog Electric Products Co...... 26 
Burke Electric Co................. 176 
"army wag. Ge. Inc. ..........6.. 14 
*Bussmann Mig. Co............. 126, 127 
Century Electric Co................ 89 
Chase-Shawmut Company .......... 32 
Chicago Expansion Bolt Co......... 174 
Colt’s Patent Fire Arms Mfg. Co. 138, 139 
Gromepzainds C0, .......00c0c0s0e 24 
Cutler-Hammer, Inc. .............. 72 
*DayBrite Lighting, Inc............. 81 
RC Tic ctbessecvecscses 90 
Penwenme Gries, Bee.<.. 6s. ss cesses 9 
*Efficiency Elec. & Mfg. Co.......... 99 
Electric Equipment Co............. 179 
*Fairbanks, Morse & Co............ 101 
Federal Electric Co., Inc.......... 22, 23 
*Fleur-O-Lier Mfrs. ..............- 76, 77 
Fostoria Pressed Steel Co.......... 167 
ee 136 
*Gedney Electric Co................ 172 


*General Electric Co. (Bridgeport) 
Back Cover, 157. 165, 169, 173 
*General Electric Co. (Nela Park) 34,35 
*General Electric Co. (Schenectady) 
Inside Front Cover, 7, 17, 18, 19, 20 


General Luminescent Corp......... 132 
Goodrich Electric Co.............. 159 
*Graybar Electric Co............... 40 
Great Lakes Elect. & Equip. Co..... 179 
fe ES rs 161 
ee 11 
*Hazard Ins. Wire Works Div..... 13, 125 
Howell Electric Motors Co......... 31 
*Hullhorst Micro Tool Co. (Div. of 
Toledo Standard Comm. Co.).... 164 
*Tdeal Commutator Dresser Co... .74, 156 
*Tllinois Electric Porcelain Co..... 67, 160 
*Ilsco Copper Tube & Prod. Co...... 174 
Instruments Publishing Co......... 162 
*Insulation and Wires, Inc......... 98 
Jacksonville Metal Mfg. Co......... 148 
*Jefferson Electric Co.............. 10 
MMEMIEOINE, o.oo coke sus hcjcceaacie 168 
*Johnson Bronze Co.............--- 99 
*Kato Engineering Co.............. 152 
CO NURI 6 Shr ioo  nle'sidsa sibs sean 141 
*Klein & Sons, Mathias............. 153 
err eer TT 166 
Leader Electric Mfg. Corp.......... 131 
*Lighting Products, Inc............. 69 
(ON SS a ee ee 178 
Master Electric Co............0.s005 15 
es 82 
McGraw-Hill Book Co...... 172, 174, 180 


% These companies have included Briefalogs, containing additional buying 
tion on their products, in the 1944 edition of the Electrical Buyers 






*North American Elec, Lamp Co... 
*Ghonite Co, ......006scc0ccnnn 13,18 f] 













*Onan & Sons, D. W..............., 
*Owens-Corning Fiberglas Corp 





























































*O.Z. Electrical Mfg. Co..........., 
*Paine Company, The.............. 
Paragon Electric Co.............., 
Pass & Seymour, Inc............... 158 
*Penn-Union Elec. Corp..........,, 1” 
‘Pittsburgh Reflector Co............, 12] 
Porcelain Group .................. 6 
*Porcelain Products, Inc.......... 67, 144 
Pyle-National Co., The............. 100 
Quadrangle Mfg. Co............... 148 
*Radio Corp. of America........... 109 
Reading Electric Co., Inc.......... 1 
*Reliance Automatic Lighting, Inc.. 154 
Republic Steel Corp.............. 92,93 
Rittenhouse Co., A. E.............. Ill Fm = 
Robbins & Myers, Inc.............. 36 
*Roebling’s Sons Co., J. A........... i) 
Russell & Stoll Co...............4. 30 
*Sangamo Electric Co............... I 
Searchlight Section ................ 119 
*Sherman Mfg. Co., H. B............ 180 
Simplex Wire & Cable Co.......... In if 
Sola Bhectrie Co... .....ccsccccsens sal 
*Spang-Chalfatit .........sccesseece 3 h 
Specialty Porcelain Works......... 6 ' 
Square D Co...... Inside Back Cover, 1! 
*Standard Transformer Corp.......- 6 ] 
Steel & Tubes Division............ 92,93 
*Sticht Co., Herman H............: 115 " 
*Superior Carbon Prod., Inc........ 91 
Superior Instruments Co.........:. 148 
Superior Porcelain Company....... 61 g 
*Sylvania Electric Products, Inc..... 65 ¢ 
Thomas & Betts ..........+++00++8 t 3 
*Tork Clock Co......000.sessesees 119 r 
Trico Fuse Mfg. Co........-++++++ 
*Trumbull Elec. Mfg. Co.......--+-- 16 i 
U-C Lite Mfg. Co.......-.--eee' = 4 
Union Insulating Company....----: = - 
*United States Rubber Co.....---++ : 
*United States Steel Corp....---.++- mi I 
United States Treasury Dept....--:: (i 
Universal Clay Products Co.....-:: C 
Wagner Electric Corp....---+++++" - i 
Wakefield Brass Co., F. W..---+++"' : 5 
Walker Brothers, Inc......++++++"' i t 
*Ward Leonard Electric Co....---+ 
Ware Brothers, Inc......+++++01'"" i 
Webster Electric Co.......+++--""' : 
*Westinghouse Elec. & Mfg. Co. on 115 
Pittsburgh) ......--++++25'° e , e 
*Westinghouse Elec. & Mfe. 10 ww 
(Lamp Div.) ....+++++eeeer"* ~ : 
a. _ & Mfg. " 199 ‘ 
(Lighting Div.) ..---++s- een" 
*Westinghouse Elec. & Mfe- - 119 
(Pittsburgh) .....-++++99'"" " 
*Wheeler Reflector Co...--+-++'"""' 
*Where To Buy ....----s80 
*Wiremold Co. ...----+200080°°*" 7 










Wodack Electric Tool Corp.---:-* 
Youngstown Sheet & Tube Co..-+-: ' 
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Improved blow-out coils have fewer turns and are wound with 
heavier copper—assuring less heating effect, and efficient in- 
terruption of stalled rotor currents for electric motors up to 
““oaf 100 horsepower. 


New and larger magnet of modified "E’’ type construction 
| gives added efficiency. 


1 Self-aligning, floating armature eliminates vibration noise— 
reduces heating and magnet wear. 


i New shading coil affords exceptional mechanical strength. This 
"inf coilis held in place by the magnet coil in such a manner as to 
i] prevent its falling out. Use of heavy brass ribbon makes shading 
.. 6f coil virtually unbreakable. 


Narrower panel saves space and flat door cabinet permits gang 


ee 

f= Mounting. 

9 a a * 
soe Ii 
x: 15 This greatly improved Type V device is available in a complete range of 
Co. enclosures for all Size 4 starter applications, including reversing, combina- 
_ - tion, multi-speed, reduced voltage, etc. Call in or write your nearest 
a 1 Square D Field Engineer for complete information. 
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G-E BUILDING WIRES 
AND WIRING DEVICES 


The G-E wiring materials 
line also includes building 
wires and wiring devices for 
every purpose: Flamenol* 
Types SN and SNW small di- 
ameter building wires with 
thermo-plastic insulation, other 
wires; and switches, lamp- 
holders, outlets, fuses, etc. 
*Reg. U.S. Pat. Of. 
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G-E ELECTRICAL METALLIC TUBING 
G-E high quality electrical metallic tubing is ideal to u 
for wiring system protection when chances of mechanic 





HEAR the Gen- 
eral Electric radio 
programs: “The 
G-E All-girl Or- 
chestra” Sunday 
10 p.m. EWT, 
NBC. “The World 
Today” news every 
weekday 6:45 p.m. 
EWT, CBS. 


BUY WAR BONDS 


injury or corrosion 
are not severe. It is 
made from open 
hearth steel and is 
electrogalvanizedon 
the outside and 
black enamelled on 
the inside. It bends 
easily and accu- 
rately. Compression 
fittings are available. 


For Further Information on G-E rigid conduit, eleg® 
metallic tubing, building wires or wiring devices, see the neam 
G-E Merchandise Distributor or write to Section CDW-441" 
Appliance and Merchandise Department, General Electri¢¥ 
Bridgeport, Conn. : 





